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ABSTRACT
The purpose of th is  study w as to investigate the effect of in tra - 
c la ss  ability  grouping on arithm etic achievement in Grades Two 
through Five of the elementary schoo l.
Experimental and control c la sse s  were estab lished  in  Grades 
Two through Five of the Lake Charles City Schools during the first 
sem ester of the 1959-1960 school se ss io n . Thirty teachers were 
paired , then selected  for experimental or control assignm ents through 
random sampling. N inety-five pupil pairs were estab lished , using as 
the major criteria  the grade placem ent in  arithm etic average on the 
Stanford Achievement T est, Form L, and estim ated in telligence quo­
tien ts  derived from the Science Research A ssociates M ental A bilities 
T est.
Participating teachers were instructed through conferences for 
their roles in the study. All c la sse s  followed the arithm etic program 
suggested by the local course of study for the first sem ester. Teachers 
kept daily logs of their ac tiv itie s . Experimental c la sse s  spent a t le as t 
seventy-five per cent of the daily arithm etic period working in in tra ­
c la ss  groups — A (high), B (average), and C (low) — formed by use 
of grade placem ents in  arithm etic average. Control c la sse s  were 
taught by the "c la ss -a s-a -w h o le"  procedure. The same supervisory
ix
services and instructional m aterials were provided control and experi­
mental c la s s e s .
The arithm etic sections of the Stanford Achievement T est,
Form M, were adm inistered during the eighteenth week of the semester; 
pupil grade placem ents were compiled and studied for comparative gains 
in problem solving, computation, and arithm etic average. G rade-p lace- 
ment gains for in tra -c la ss  groups and the ir matched partners in control 
classroom s were compared.
The " t- te s tH was used to  te s t  for significant differences in g a in s . 
The five per cent level of significance w as used to re ject the hypothesis 
tha t no significant differences in  the gains ex isted .
The resu lts  indicated tha t the experimental c la sse s  achieved 
significantly higher gains than did the control c la s se s  in the following: 
arithm etic average, Grade Two, Grade Four and Grade Five; computa­
tio n , Grade Two, Grade, Four, and Grade Five; and problem solving. 
Grade Two.
In tra -c lass  Group A (high) achieved significantly  higher gains 
than did matched partners in  control c la sse s  in computation and 
arithm etic average, Grade F ive.
In tra -c lass  Group B (average) achieved significantly  higher gains 
than did matched partners in control c la sse s  in  com putation, problem 
solving, and arithm etic average. Grade Four.
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In tra-c lass Group C (low) achieved significantly higher gains 
than did matched partners in control c lasse s  in computation and 
arithmetic average, Grade Four.
The matched partners in control classrooms achieved signifi­
cantly higher gains than did in tra -c lass  Group B (average) in problem 
solving, Grade Three.
On the basis  of the evidence presented in th is study, it is  indi­
cated that in tra -c lass  ability grouping is  a procedure which may be 
used to  improve arithmetic achievement in Grades Two through Five 
of the elementary school. The effects of in tra -c lass  ability grouping 





I .  THE PROBLEM
Statement of the problem. The purpose of th is  study was to 
determine the effect of in tra -c lass  ability grouping on arithm etic 
achievem ent. The specific objectives were: (1) to compare on each 
school grade level the arithm etic achievement of pupils taught in in tra­
c la ss  groups with those taught in  the traditional "c la ss-a s-a -w h o le"  
manner, (2) to  compare achievement in computation, in problem solving, 
and in arithm etic average between each in tra -c la ss  group and com­
parable se ts  of pupils in the control c la s s e s , and (3) to  study arithm etic 
achievement among in tra -c la ss  groups taught by th is  method of in struc­
tional organization.
Delimitation of the study . This study was lim ited to the white 
pupils of Grades Two through Five in  the Lake Charles City Schools, 
Lake C harles, Louisiana, during the first sem ester of the 1959-1960 
school se ss io n . The to ta l enrollment for these  grades w as 854 pup ils . 
They were taught by thirty-tw o teachers in the five w hite elementary 
schools of the C ity of Lake C harles.
I I . DEFINITIONS
Ability grouping. Ability grouping, as defined in th is study, 
refers to the practice of arranging pupils in instructional groups ac ­
cording to achievement levels in the particular subject or mental 
ability  levels or a combination of th ese  factors.
In tra -c lass  ability  grouping. Throughout th is  study in tra -c la ss  
ability  grouping refers to  the technique of establish ing  w ithin a single 
classroom  several instructional groups according to  arithm etic ach ieve­
ment.
Arithmetic achievem ent. Arithmetic achievement is  to  be in te r­
preted as meaning the pupil's  grade placement in arithm etic as revealed 
through the resu lts  of standardized achievement t e s t s .
Com putation. The term "computation" ind icates in th is  study 
tha t phase of arithm etic which deals with the solution of number ex­
erc ises which u tilize  primarily the basic  sk ills  of addition, subtraction, 
m ultiplication, and d iv ision 'of whole numbers, fractions, and decim als.
Problem so lv ing . Problem solving denotes in th is investigation 
tha t phase of arithm etic which deals with the solution of statem ent 
problems designed to  u tilize  the pupil's  sk ill in  arithm etic reasoning.
Control c la s s e s . In th is  study control c la s se s  are those taught 
in  the traditional "c lass -a s-a -w h o le "  manner.
v
Experimental c la s s e s . In th is  study experimental c la sse s  are 
those taught in in tra -c la ss  groups.
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Group A. Group A refers in  th is  study to  the in tra -c la ss  group 
formed with approximately one-th ird  of the pupils of the c la ss  who 
made the highest grade placem ents in  arithm etic average on the 
achievem ent te s t  given during the firs t week of the fa ll sem ester, 1959.
Group B. Group B refers in th is  study to  the in tra -c la ss  group 
formed with approximately one-th ird  of the  pupils of the  c la ss  who 
made the middle grade placem ents in  arithm etic average on the ach ieve­
ment te s t  given during the firs t week of the fa ll sem ester, 1959.
Group C . Group C fefers in  th is  study to  the in tra -c la ss  group 
formed with approximately one-th ird  of the  pupils of the  c la ss  who 
made the low est grade placem ents in arithm etic average on the  ach ieve­
ment te s t  given during the firs t week of the fa ll sem ester, 1959.
III. NEED FOR THE STUDY
In tra -c la ss  grouping for instruction  in  b asic  sk ills  a t the e le ­
mentary level has received recognition as  a valid techn ique. Kelner* 
said:
You w ill find th a t the teaching of sk ills  would be a rela tively  
easy  job if  you could teach  to  the  entire c la s s .  But the individual 
differences w ithin the c la ss  unfortunately make such a procedure 
in e ffec tiv e . Some of the pupils w ill be bored by the  "easy w ork,"  
w hile others w ill be left hopelessly  behind . The problem then  
becom es, "How can we individualize mass in struc tion?"
^Bernard G . Kelner, How to  Teach in  the Elementary School 
(New York: M cGraw-Hill Book Company, I n c . ,  1958), p . 138.
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The teaching procedure that is  now standard practice for the 
solution of th is problem is  known as group instruction. It in ­
volves the division of the c la ss  into small groups, each working 
on a problem best suited to  its  respective needs. The teacher 
circulates through the c la s s , giving time to each group according 
to  the situation at hand. As the occasion dem ands, he w ill call 
the c lass  together to teach  directly topics which are the concern 
of a l l .
Literature on the teaching of reading has emphasized the value
2
of in tra -c lass  groups in that area. Gray and Reese stated:
By far the most common practice for carrying on basic  in ­
struction in reading is  the use of the three group organisation.
After a reading survey te s t has been given, the c la ss  is  divided 
into three groups on the basis  of te s t scores: the fast-m oving, 
the average-moving, and the slow-moving.
Evans studied the effect of ability  grouping on the teaching
of reading and discovered that pupils in grouped classroom s showed
significantly greater achievement than those in non-grouped classroom s,
Grouping for arithmetic instruction is now the subject of much
discussion and theorizing in professional literature. Stendler^ pointed
out:
Most elementary teachers today, particularly those in the 
primary g rades, take cognizance of the fact that pupils in a given 
grade differ widely in reading ability by dividing the c la ss  into
2
Lillian Gray and Dora Reese, Teaching Children to  Read (New 
York: The Ronald Press Company, 1957), p . 160.
3
Mark Mason Evans, "The Effect of Variable Grouping on Reading 
Achievement" (unpublished Doctor's d issertation , University of 
Pittsburgh, 1942).
4  * *Celia B. Stendler, Teaching in the Elementary School (New York: 
Harcourt, Brace and Company, In c .,  1958), p . 230.
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small groups for reading instruction . Individuals a lso  differ in 
arithm etic ability; in  a primary grade the range of ab ility  may be 
two or three y ea rs , w hile a fifth-grade teacher may find some 
pupils who are working at a third-grade level and others who 
are capable of doing eighth-grade w ork. To provide for these  
individual d ifferences, the c la ss  may be divided into small : 
groups or some plan for individual instruction developed.
Spence^ studied techniques and methods for teaching arithm etic 
by in tra -c lass  grouping and reactions of pup ils , paren ts, and teachers 
to  th is  type of instruction . He found that pupils in Grades Four, Five , 
and Six, who were taught in  in tra -c la ss  groups, achieved higher scores 
in  arithm etic than did pupils in control se ttin g s .
There appears to  be a scarcity  of studies and reported experi­
ments utilizing in tra -c la ss  grouping in  arithm etice Therefore, the 
importance of th is  study lie s  in its  attem pt to  evaluate the effective­
ness of th is  technique in  improving arithm etic instruction .
IV. SOURCES OF DATA
The data for th is  study were secured from the  following sources; 
(1) pupils ' estim ated in telligence quotients derived from Science Re­
search A ssociates M ental A bilities T ests , (2) pup ils ' grade p lace­
ments on Stanford Arithmetic Achievement T e s ts , (3) personnel records 
on file In the Lake Charles City School Board O ffice, (4) daily logs of
^Eugene Samuel Spence, "Intra-cdlass Grouping of Pupils for 
Instruction in  Arithmetic in  the Intermediate Grades of the  Elementary 
School" (unpublished Doctor's d isserta tion , U niversity of P ittsburgh, 
1958). pp. 126-27.
arithm etic program maintained by teachers of both control and ex­
perimental c la s s e s , and (5) supervisory records maintained by the 
investigator.
V. ORGANIZATION OF THE REMAINDER OF THE STUDY
The procedure for th is  investigation is  described in  Chapter II. 
Chapter III contains s ta tis tic a l analyses and interpretation of re su lts . 
The summary and conclusions are presented in Chapter IV.
CHAPTER II
PROCEDURE
I .  GENERAL PROCEDURE FOR PAIRING TEACHERS
Thirty-two teachers were assigned to  work in Grades Two through 
Five of the white elementary schools in  the City of Lake Charles for 
the 1959-1960 school se ss io n . The personnel records for these  
teachers were reviewed at the beginning of the study in  order to  deter­
mine: (1) grade assigned ,. (2) school assigned , (3) educational train ing , 
and (4) number of years teaching experience. In addition, the superin­
tendent of schools, the coordinator of schools, and the supervisor of 
instruction rated the performance of each teacher in the study , except 
new teach ers , as  average, above,average, or superior. These ratings 
represented the composite judgment of th ese  school o ffic ia ls .
Information concerning these  teachers is  presented in Table I .
The ratings given by the superintendent of schools, coordinator of 
sch o o ls , and supervisor of instruction were used as the major criteria 
in pairing the teachers for work in the study; grade assignm ent and sex 
were additional primary facto rs. Secondary consideration was given to  
the following factors: (l) experience, (2) train ing , and (3) school 
assignm ent. In order to safeguard the identity  of participating teach ers , 
the five schools have been designated as school A, school B, school C ,
school D, and school E. Teachers were paired w ithin the same school 
whenever possib le . The resu lt of th is  pairing is  presented in the la s t 
column of Table I . Teachers were assigned to control and experimental 
c la sse s  through random sam pling. These assignm ents are indicated in 
Table I by the le tte rs which follow the teacher number — "C" for a 
teacher of a control c la ss  and "E" for a teacher of an experimental 
c la s s .
II. GENERAL PROCEDURE FOR PAIRING PUPIIS
The following factors were considered in pairing pupils of the 
control c la sse s  with those in the  experimental c la sse s : (1) grade level 
in school, (2) sex , (3) age, (4) grade placement on a standardized 
arithm etic achievement te s t ,  and (5) estim ated in telligence quotient 
as determined by a mental ab ilities  te s t .  Pupils were paired from 
classroom s of paired te ach e rs . In pairing pupils according to the  age 
factor, a variation of six  months in chronological age w as allow ed.
The arithm etic sections of the Stanford Achievement T est,
Form L, were adm inistered during the first week of the fall sem ester, 
1959, to  the 854 pupils in Grades Two through Five of the white e le ­
mentary schools of the City of Lake C h arles. The primary battery was 
used in Grades Two and Three, the elementary battery in Grade Four, 
and the interm ediate battery in Grade F ive. The arithm etic average 
expressed in  grade placement derived from te s ts  in  both arithm etic 
problem solving and arithm etic computation w as used  as the b as is
TABLE I
INFORMATION CONCERNING TEACHERS AND RESULTANT PAIRINGS, 
GRADES TWO THROUGH FIVE, LAKE CHARLES CITY SCHOOIS,
1959-1960
jacher Sex Grade School Training Experience Rating Pair
1C . F 2 A BA 32 Above average 2E
2E F 2 B BS 9 Above average 1C
3C F 2 C MA 34 Above average 8E
4C F 2 D BA 12 Superior 5E
5E F 2 D BA 5 Superior 4C
6C F 2 E BA 22 Above average 7E
7E F 2 E BS 6 Above average 6C
8E F 2 E BS 18 Above average 3C
9 F 3 A ME 9 New No Pair
10C F 3 B BA 0 New 17E
11C F 3 B BA 7 Superior 12E
12E F 3 C BS 6 Superior 11C
13C F 3 D BA 33 Above average 14E
14E F 3 D BA 10 Above average 13C
15C F 3 E BS 1 Average 16E
16E F 3 E BS 1 New 15C
17E F 3 E BS 0 New 10C
TABLE I (continued)
acher Sex Grade School Training Experience Rating Pair
18C F 4 A BA 14 Average 23E
19C F 4 B BA 20 Superior 25E
20 C F 4 C BA 6 Above average 24E
21C F 4 D BA 21 Above average 22E
22E F 4 D BA 22 Above average 21C
23E F 4 E MA 38 Average 18C
24E F 4 E BS 1 Above average 20C
25E F 4 E BA 14 Superior 19C
26C F 5 A BA 38 Average 29E
27 M 5 B MA 7 Above average No Pair
28C F 5 C BS 14 Superior 31E
29E F 5 C BA 3 Above average 26C
30C F 5 E BS 3 New 32E
3 IE F 5 E BA 26 Superior 28C
32E F 5 E BS 9 Above average 30C
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for pairing. A variation of one-tenth  in grade placement w as allowed 
in  the pairing p rocess.
The Science Research A ssociates M ental A bilities Test w as ad­
m inistered during the third week of the fall sem ester/ 1959, to  a ll 
pupils in the study. Intelligence quotient estim ates were computed 
from these  te s ts .  A variation of five po in ts , higher or lower, in in ­
te lligence quotient estim ates w as allowed in pairing ,
A to ta l of ninety-five pupil pairs w as se lec ted  according to the 
above mentioned facto rs. These pairs are shown by g rades, in Tables II, 
III, IV, and V. These tab les show tw enty-nine pairs in  Grade Two, 
seventeen pairs in  Grade Three, tw enty-five pairs in Grade Four, and 
tw enty-four pairs in Grade F ive. The pairs are arranged according to  
arithm etic average grade placem ents of pupils in’ experimental c la sse s  
in  descending order. In tra -c lass  group assignm ents are designated as 
Group A, Group B, or Group C .
III. PROCEDURE FOR EXPERIMENTAL CLASSES
Experimental c la sse s  were designated through the random sampling 
which assigned teachers to  either experimental or control c la s s e s . This 
information was summarized in Table I . The teachers of experimental 
c la sse s  were briefed individually during the first week of the fall 
sem ester, 1959, on the purpose of the study and their role in the 
study.
TABLE II












17 F 7-4 3.3
Group A 
110 17A F 7-8 3.3 105
4 M 7-5 2.8 111 4A M 7-5 2.8 106
8 M 7-8 2 .6 111 8A M 7-7 2.7 106
9 F 7-8 2.6 104 9A F 7-7 2.5 105
16 M 6-11 2.4 108 16A M 7-2 2 .4 109
22 F 7-9 2 .4 81 22A F 8-0 2.3 85
24 F 6-10 2.2 110 24A F 6-11 2.2 106
23 F 7-2 2.2 106 23A F 7-5 2.2 108
3 F 7-6 2.1 103 3A F 7-0 2.2 105
11 F 7-2 2.2
Group B 
113 11A F 7-6 2.1 108
10 F 7-2 2.2 109 10A F 6-10 2.1 106
25 M 6-10 2 .0 111 25A - M 6-8 2 .0 109
15 M 7-3 2 .0 108 15A M 7-1 2 .0 106
5 F 7-4 2 .0 99 5A F 7-6 2 .0 95
2 M 7-8 2.1 97 2A M 7-7 2 .0 99
18 M 7-11 1.9 91 18A M 7-7 1.9 90































Sex Age Average IQ_______
Group C
M 6-10 1.8 110
F 7-0 1.8 96
F 7-6 1.8 100
F 6310 1.8 97
F 7-1 1.7 99
M 7-7 1.7 100
M 7-0 1.7 102
M 6-9 1.5 116
M 7-4 1.4 94
M 6-10 1.3 99
M 7-3 1.2 90




N o. Sex Age Average
27A M 6-9 1.8
26A F 6-10 1.8
19A F 7-11 1.8
13A F 7-0 1.8
29A F 7-3 1.7
28A M 7-4 1.7
1A M 7-6 1.6
6A M 7-1 1.5
7A M 6-10 1.4
12A M 6-11 1.4
21A M 7-0 - 1.3




































M 8-8 3.5 115 2A M 8-5 3.4
V* 8-5 3 .0 121 14A F 8-2 3.0
M 8-0 2.8 126 1A M 7-11 2.9
F 7-11 2.7 116 11A F 7-8 2.8
F 7-10 2.7 120 10A F 7-10 2.7
F 8-5 2.6
Group B 
125 4A F 7-11 2.6
F 8-0 2 .6 117 5A F 7-10 2.6
M 8-6 2.6 111 9A M 8-6 2.6
F 9-2 2.5 95 12A F 9-0 2.6
F 8-1 2 .5 101 13A F 8-4 2.5
M 8-2 2.3 103 8A M 8-5 2.3
F 8-1 2.0
Group C 
105 16A F 8-0 2.1
M 8-0 2.1 96 3A M 8-3 2.1
F 7-10 1.9 106 15A F 8-1 1.9
F 9-0 1.9 93 17A F 9-0 1.8
F 8-8 1.7 92 7k F 8-2 1.7
TABLE IV












4 M 9-1 4 .6
Group A 
118 4A M 9-2 4.5 121
7 M 9-2 4.5 137 7A M 8-8 4.5 137
8 M 9-1 4 .4 118 8A M 9*7 4.5 115
9 F 9-1 4.5 120 9A F 8-10 4.5 115
3 M 8-7 4 .3 119 3A M 9-1 4.4 119
17 F 9-3 4 .4 109 17A F 9*6 4.4 111
20 M 907 4.2
Group B 
111 20A M 9-1 4.1 111
25 F 9-3 4.1 115 25A M 9-5 4.1 111
2 F 8-11 3.8 104 2A F 9-1 3.9 107
16 M 9-3 3.9 108 16A M 8-9 3.9 110
24 M 9-5 3.9 108 24A M 9-2 3.9 108
15 F 9-2 3.8 110 15A F 8-9 3.8 114
12 M 9-2 3 .7 112 12A M 9-7 3.7 117





































9-5 3.5 104 1A M 9-7 3.6
9-5 3.6 106 11A M 9-1 3.6
8-8 3.6 122 13A F 8-8 3.6
9-7 3 .6 98 22A M 9-3 3.6
9-0 3 .6 104 23A M 9-0 3.6
10-9 3 .4 81 18A M 10-5 3.5
9-5 3.5 106 21A F 9-0 3.5
10-2 3 .4 103 6A M 10-3 3 .4
10-9 3.3 82 1QA F 10-11 3.4
8-11 3.3 120 14A M 9-0 3.3
8-0 3 .2 101 5A M 8-1 3.2
f
TABLE V












14 M 10-1 6.2
Group A 
131 14A M 9-11 6.2 134
6 M 10-1 6 .0 117 6A M 9-8 6.0 119
4 F 10-4 5 .6 113 4A F 9-10 5.6 117
5 F 10-0 5 .6 114 5A F 10-0 5.6 119
21 M 11-6 5.5 104 21A M 11-5 5.6 102
13 F 10-3 5 .4 119 13A F 9-11 5 .4 120
12 M 10-6 5 .2 107 12A M 10-1 5 .2 105
22 M 10-2 5.3 103 22A M 10-3 5.2 106
11 F 10-4 5 .0
Group B 
99 11A F 10-4 5 .0 100
3 M 10-2 4 .9 113 3A M 9-10 4.9 118
10 F 10-0 4.9 107 10A F 9-11 4.9 110
20 M 10-7 4.9 105 20A M 10-1 4.9 110
2 M 10-10 4.8 104 2A M 10-9 4.8 106
7 M 10-3 4 .7 120 7A M 10-3 4.8 118













8 F 10-0 4.7
Group C 
121 8A F 9-10 4.6 116
16 M 10-8 4 .6 116 16A M 10-6 4.6 120
17 F 10-0 4 .6 112 17A F 9-9 4 .6 115
19 M 11-3 4 .6 92 19A M 10-11 4 .6 97
1 M 10-2 4 .4 100 1A M 10-0 4 .4 105
9 F 10-1 4 .4 98 9A F 10-0 4.3 102
15 F 10-10 4.3 94 15A F 10-5 4.3 97
23 F 10-0 4 .4 108 23A F 10-3 4.3 112
24 F 10-0 4.1 100 24A F 10-1 4.2 103
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The arithm etic sections of the Stanford Achievement T est, Form L, 
were adm inistered to each of the experimental c la sse s  during the first 
week of the sem ester. Results for each pupil were computed and each 
of the teachers was supplied with a l is t of the grade-placement levels 
for individual pupils in arithm etic computation, problem solving, and 
arithm etic average. An explanation sheet showing the teaching impli­
cations derived from the resu lts  of th is  achievement te s t  w as supplied 
to  these  te a c h e rs .
Instructions for the experimental c la sse s  were d iscussed  with 
the teachers on Monday of the second week of the sem ester. A summary 
of these  basic  instructions is  presented below:
1. Form three groups in  your arithm etic c la ss  based  on the  resu lts  
of the achievement t e s t s . The low est ranking pupils in arith ­
metic average should be designated as Group C , the middle as  
Group B, and the highest as  Group A. Approximately one-third 
of the c la ss  should be in  each of th ese  groups.
2 . The groups should not be given nam es, but referred to  as 
"Gerry's group," "M ary's group," "th is group," "that group," 
et ce te ra .
3 . Pupils and parents should not be informed of the group levels 
assigned .
4 . Spend at le a s t seventy-five per cent of the arithm etic period 
each day with instructional procedures designed for these  
groups.
5 . Groups should be used to  take care of individual differences 
and to  enrich the arithm etic offerings horizontally rather than 
to accelerate  the learnings vertica lly .
6 . Teach those top ics recommended in  your local course of study 
for the first sem ester for your grade lev e l.
7. Use the Silver-Burdett teach e r 's  manual which accompanies 
the adopted textbook as your basic  guide.
8 . Use the Silver-Burdett lea fle t/ Grouping in  Depth * , for sug­
gested  m aterials and techniques.
9 . Keep the attached logs of your daily work in arithm etic.
(See Appendix A.) These logs w ill be collected bi-monthly 
at which time conferences w ill be arranged for d iscussion  
of problems.
10. C all for ass is tan ce  with problems which arise  or w ith materials 
which you might need.
In the conferences with individual te ach e rs , these  instructions 
were d iscu ssed , together with the b asic  ways of working with in tra -c lass  
groups. Emphasis w as placed on the fact th a t grouping in arithm etic 
should be sim ilar to the type of grouping tha t many of the teachers 
were already using for reading instruction . The teacher was advised 
to  plan for each group in order tha t pupils might progress from one topic 
to  the other a t the rate of speed of the group. It w as em phasized that 
mastery and understanding were the major objectives for each group and 
tha t the speed of moving from one topic to  the other w as not of major 
im portance. Therefore, it w as dedided that a ll groups need not be 
studying the same topic at the same tim e . Teachers were directed to 
begin each new topic with concrete m aterials and to  develop the con­
cepts by progressing from the concrete to  the sem i-concrete and thence 
to  the abstract s ta g e . Agreement was reached upon the following
^Grouping in  Depth (Dallas: Silver Burdett Company, 1960)
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teaching formula for developing arithm etic understandings:
CONCRETE  --------- ^  SEMI-CONCRETE----------- ^  ABSTRACT
Attention w as called  to  exerc ises and ac tiv ities  in the textbook and 
in the teach er's  manual which provide suggestions for the various le v e ls . 
D irections for maintaining the teacher logs were d iscu ssed .
Instruction with in tra -c la ss  groups in  the experimental c la sse s  
began during the third week of the sem ester. Bi-monthly supervisory 
v is its  were made to each of the experimental classroom s in order to  ob­
serve the progress of the work and to a s s is t  the teachers with problems 
related  to the study.
Supervisory a ss is tan ce  given the experimental teachers included: 
(1) classroom  observations followed by teacher conferences/ (2) d is ­
cussions of le sson  plans / (3) dem onstrations of the construction and 
use of teaching a id s , (4) suggestions regarding supplementary books 
with learning exercises pertaining to  the to p ic s , and (5) provision of 
requested h e lp s.
At the c lose  of the study, logs kept by the teachers were re ­
view ed, and it  was observed tha t a t le a s t seventy-five per cent of the 
arithm etic c la ss  tim e each day w as spent working with children in 
in tra -c la ss  groups.
In each grade, observations most frequently lis ted  in the  logs for 
work with in tra -c la ss  groups were: (l) ac tiv ities  lis ted  revealed tha t 
the work was enriched but not accelerated  above the program suggested
by the course of study for the particular grade level; (2) ”C " (16w) 
groups had to  spend more time working with concrete m aterials and 
utilizing dram atizations of problem situations than  the "B" (average)- 
and "A" (high) groups; (3) "A” groups spent the le a s t amount of time 
with concrete m aterials; (4) “A" groups spent a large amount of time 
on enrichment experiences such a s  mental arithm etic, magic squares, 
reports on arithm etic to p ic s , solution of original problems, and so lu­
tion of problems from supplementary books; (5) "B" groups moved more 
nearly from topic to topic a t the pace suggested by the local course of
study) and (6) the development of independent work habits appeared to
>
be encouraged by arrangements for in tra -c la ss  groups.
For the three groups in  the various grades typical lessons taken 
from the logs are described below .
Grade Two. One teacher described a lesson  for Group C using 
relationship flashcards to culminate the learning of simple facts about 
the *5 fam ily '. The relationship  flashcard w as designed thus:
The teacher developed with the children, through the use  of th is  dev ice, 
the following ideas: 3 and 2 are 5 , 2 and 3 are 5 , 2 from 5 is  3, and 
3 from 5 is  2 . The small group situation  afforded the  teacher an op­
portunity to  question each child and discover any m isunderstandings 
tha t might e x is t.
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Group B performed exercises on the flannel board in order to 
further understanding of the '5 fam ily ', Children took turns going to 
the flannel board and arranging the various objects in combinations 
relative to  a se t of 5 . After a child had arranged the objects as he 
w ished, members of the group would te ll  story problems to  fit the 
situation .
W hile the two groups described above were engaged in their 
ac tiv itie s , Group A was busy setting up a play store for the c lass  to 
enjoy, arranging simple item s, and making the necessary  price signs 
in order to  prepare for "playing s to re ,"
Grade Three. One teacher described a lesson  in  which the 
pupils in  Group C spent the period practicing the writing of numbers 
from 1 to  5 0. The teacher had cautioned them about correct number 
formations and nea tness. Group C worked independently on th is  ex­
ercise while the teacher was busy with another group.
The teacher was involved with Group B in  a d iscussion  and demon­
stration of measures involving the pint, quart, half-gallon , and gallon. 
Real containers were used in developing the id e a s .
Group A was working independently in finding pictures from 
magazines relative to  the liquid measures they had learned in order 
to  make a scrapbook showing the uses of these  m easures.
Grade Four. One teacher described a lesson  in  which she worked 






All sums equal 15
Group B w as engaged in taking a timed te s t  in order to  develop 
more speed in  com putations. One of the pupils w as tim ekeeper and at 
the end of the te s t led the  other pupils in  checking the ir answ ers.
In the meantime, Group C w as practicing addition and subtrac­
tion  facts with f lash card s. Each pupil took turns serving as the leader 
who displayed the card and asked for answ ers.
Grade Five. One teacher described a le sso n  in  Grade Five which 
involved Group A in working mental arithm etic. The teacher worked 
with the group , calling out problems at a fast rate of speed for pupils 
to  solve without the use of paper and pencil.
Group B worked at the chalkboard with exercises in d ivision.
The pupils took turns explaining the ir work to  the others and received 
suggestions and corrections.
Group C w as involved in the ta sk  of understanding fractions 
through the use of colored w heels showing various fractional p a r ts .
IV. PROCEDURE FOR CONTROL CLASSES
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D esignation of control c la sse s  was made through the random 
sampling which assigned teachers to  either experimental or control 
c la s s e s . This information was summarized in Table I .  The teachers 
of control c la sse s  were briefed individually during the first week of the 
fall sem ester, 1959, on the purpose of the study and the ir role in  the 
study .
The arithm etic sections of the Stanford Achievement Test, Form L, 
were adm inistered to  each of the control c la s se s  during the  first week of 
the sem ester. Results for each pupil were computed and each of the 
teachers w as supplied with a l is t  of the grade-placem ent levels for 
the individual pupils in  arithm etic com putation, problem solving, and 
arithm etic average. An explanation sheet showing the teaching impli­
cations derived from the resu lts  of th is  achievement te s t  w as supplied 
to  th ese  te a c h e rs .
Instructions for the control c la sse s  were d iscussed  with the 
teachers during the firs t week of the sem ester. A summary of these  
basic  instructions is  presented below:
1. Teach the c la ss  as a whole; do not use ability  groups for 
instruction in arithm etic.
2 . Take care of individual differences in  other ways than by 
grouping.
3 . Teach those top ics recommended in your local course of 
study for the firs t sem ester for your grade lev e l.
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4 . Use the Silver-Burdett teach e r 's  manual which accompanies 
the adopted textbook as  your bas ic  gu ide.
5 . Keep the attached logs of your daily work in  arithm etic. (See 
Appendix B.) These logs w ill be collected bi-monthly at which 
time conferences w ill be arranged for d iscussion  of problem s.
6 . C all for a ss is tan ce  with the problems which arise  or with 
m aterials which you might need.
In the conferences with individual te ach e rs , th ese  instructions 
were d iscu ssed . This plan involving the teaching of the c la ss  as  a 
whole presented no com plications since it was the procedure already 
followed by te a c h e rs . It was em phasized tha t mastery and understand­
ing were the major objectives of the program and tha t the speed of moving 
from one topic to  the other w as not of major im portance. Teachers were 
directed to  begin each new topic with concrete m aterials and to  develop 
the concepts by progressing from the concrete to  the sem i-concrete and 
thence to  the abstract s ta g e . Agreement was reached upon the following 
formula for developing arithm etic understandings:
CONCRETE----------- J  SEMI-CONCRETE-------------^  ABSTRACT
Attention w as called  to  exerc ises and ac tiv ities  in  the textbook and in 
the te ach e r's  manual, which provide suggestions for the  work. D irec­
tions for maintaining the teacher logs were d iscu ssed .
The control c la sse s  were conducted according to  instructions for 
the study by the beginning of the third week of the sem ester. Bi­
monthly supervisory v is its  were made to  each of the control classroom s 
in order to observe the progress of the work and to  a s s is t  the teacher 
with problems related to  the study.
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Supervisory ass is tan ce  given the control teachers included:
(1) classroom observations followed by teacher conferences, (2) d is ­
cussions of le sso n  p lan s , (3) demonstrations of the construction and 
use of teaching a id s , (4) suggestions regarding supplementary books 
with learning exercises pertaining to  the to p ic s , and (5) provision of 
requested h e lp s .
The logs were maintained by teachers in the control c la sse s  and 
were collected  every two w eeks. A study was made of th ese  logs at 
the end of the sem ester. It revealed tha t control teachers taught the 
c la ss  as  a whole and did not use ability  grouping for instruction in 
arithm etic. Attempts had been made to  take care of individual differ­
ences without grouping through such techniques as individual help 
during work periods and after school. The pupils in control c la sse s  
studied the same topics and moved at the same general speed . Illu stra ­
tive lessons for each of the grades follow.
Grade Two. One teacher described a lesson  in  which the c la ss  
was ready to  work with se ts  of 6 . Dramatizations with the children 
represented such ideas as:
5 g irls and 1 girl are 6 girls 
4 boys and 2 boys are 6 boys 
3 children and 3 children are 6 children 
The flannel board w as used to  illu stra te  th e se  ideas in a sem i-concrete 
situation . The abstract stage w as concerned with chalkboard and sea t 
work using the various com binations.
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Grade Three. One teacher described a lesson  In which the major 
objective was to  teach pupils to estim ate answ ers. The c lass  began 
with pupils making up problems related to  their own experiences and 
asking classm ates to estim ate the answ ers. This activity led to  a 
series of exercises from the textbook in which the pupils had to  decide 
which answer was log ical. The oral exercise was followed by written 
drills which supplied further practice in the sk ill of estimating answ ers.
Grade Four. One teacher described a lesson  in  Grade Four in 
which the period opened with a  flashcard drill for the purpose of re ­
viewing basic facts and building speed. The major part of the lesson 
then dealt with a summary of the meaning of m ultiplication, with 
specia l emphasis on the vocabulary connected with th is p rocess.
The relationship between addition and multiplication was em phasized. 
The pupils then solved statem ent problems which involved simple 
m ultiplication. A d iscussion of these  problems followed.
Grade Five. One teacher described a lesson  for Grade Five in 
which the c lass  opened with mental arithm etic drills dictated by the 
teacher. The major part of the period was then spent in ac tiv ities in ­
volving money. A game Tin which pupils bought objects and received 
change was used . Pupils took turns in the roles of customer and 
cash ier. Those having difficulty were sent to  the chalkboard so that 
the teacher could a s s is t  them .
V. FINAL ACHIEVEMENT TEST
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The arithmetic sections of the Stanford Achievement T est, Form M, 
were administered to  a ll pupils in control and experimental c la sse s  
during the eighteenth week of the fall sem ester, 1959. Grades Two and 
Three received the primary battery . Grade Four the elementary battery, 
and Grade Five the intermediate battery. The resu lts were analyzed in 
order to  determine the progress made by pupils during the study.
CHAPTER III
INTERPRETATION OF RESULTS
I. PROCEDURE FOR STATISTICAL ANALYSIS
Results of the Stanford Achievement T est/ arithm etic sec tions, 
Form L, adm inistered to  both control and experimental c la sse s  during 
the firs t week of the fall sem ester, 1959, and the Stanford Achieve­
ment T est, arithm etic sec tio n s , Form M, adm inistered to  the control 
and experimental c la sse s  during the eighteenth week of the sem ester 
were assem bled for study . The findings for each grade are presented 
in order to  show the resu lts  for control and experimental c la sse s  in 
com putation, problem solving , and arithm etic average. Additional 
attention w as given to progress in the same areas for the in tra -c la ss  
groups in  the experimental classroom s as compared w ith the  achieve­
ment of the ir matched partners in the control classroom s.
The " t- te s t"  w as applied to  determine whether differences in 
mean grade-placem ent gains were sign ifican t. To re ject the  hypothesis 
tha t no significant differences in  the mean gains ex isted , the five per 
cent level of significance w as u sed . The ana lysis for significance of 
differences between means suggested by Downie and H eath1 for small
*N. M . Downie and R. W . H eath, Basic S ta tis tica l Methods 
(New York: Harper and Brothers, 1959), pp . 130-32.
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samples of correlated data w as used . The technique is  summarized as 
follows:






standard error ot mean difference
where:
2
= sum of the squares for the differences between means
2ijD  -  sum of the squares of differences in progress by paired
pupils
( SD) = the square of the sum of differences in progress by
paired pupils
N = number of pairs
= standard deviation of differences between means
s “ = standard error of the mean difference d
t  = a deviation divided by a standard deviation with the
difference between the means being the deviation and 
the standard error of the (difference between the means 
being the standard deviation
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The " t"  p ro b ab ility  ta b le  w a s  u se d  in  in te rp re tin g  th e  t - r a t i o ,
en te rin g  th e  ta b le  w ith  N -  1 d e g re es  of freedom .
The first ca lcu lation  to  te s t  the significance of differences is  
presented  in  deta il immediately following the first reference to  th is  
p ro cess . The remaining ca lcu lations in  the study were computed in 
a sim ilar manner.
I I . INTERPRETATION OF RESULTS FOR GRADE TWO
Grade placem ents in  arithm etic average on the two te s ts  are pre­
sented by matched pairs in  Table VI for the experim ental and control 
c la s se s  in  Grade Two. Results of the te s t  given during the  firs t week 
of the fall sem ester, 1959, are presented under Test I ,  w hile resu lts  
from the te s t  given during the eighteenth week of the sem ester are 
presented under Test II . Grade-placem ent gains for pupils are ex­
p ressed  in  positive and negative v a lu e s .
The mean grade placem ent in arithm etic average for both the 
control and experim ental c la s se s  on Test I w as 2 .0 . The standard 
deviation for the  control c la s se s  on th is  te s t  w as .5 0 , w hile the 
standard deviation for the experim ental c la s se s  w as .4 8 . These find­
ings reflec t the accuracy of the pairing process used in  the  study .
The mean grade placem ent in arithm etic average for the control c la s se s  
on Test II w as 2 .4  w ith a standard deviation of .42 , w hile the mean 
grade placem ent for the experim ental c la s se s  on Test II w as 2 .7  with
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TABLE VI
GRADE PLACEMENTS IN ARITHMETIC AVERAGE PRESENTED
BY MATCHED PAIRS,
GRADE TWO
Control____________    Experimental
Pupil Grade Placem ents Pupil Grade Placem ents
..N.Q.t X saU  lest.,II S ain________No._ Test I Test II___ G ala
17 3.3 2.9
Group A
- .4 17A 3.3 3 .3 .0
4 2.8 2 .9 .1 4A 2.8 3 .8 1 .0
8 2.6 2.5 - .1 8A 2.7 2.8 .1
9 2 .6 2 .6 .0 9A 2.5 3 .2 .7
16 2 .4 2.2 - .2 16A 2 .4 3 .0 .6
22 2.4 2.9 .5 22A 2.3 3 .2 .9
24 2 ,2 2.8 .6 24A 2.2 2.5 .3
23 2 .2 3.1 .9 23A 2.2 2.7 .5
3 2 .1 2 .9 .8 3A 2 .2 3 .2 1 .0
11 2 .2 2 .3
Group B
.1 11A 2.1 2.7 .6
10 2 .2 2.7 .5 10A 2.1 2 .8 .7
25 2 .0 3 .4 1.4 25A 2 o0 2.7 .7
15 2 .0 2.3 .3 15A 2.0 2 .3 .3
5 2 .0 2.3 .3 5A 2 .0 3 .4 1 .4
2 2,1 2 .7 .6 2A 2 .0 3 .3 1.3
18 1.9 2 .6 .7 18A 1.9 2.5 .6
14 1.9 2.1 .2 14A 1.9 2 .7 .8
27 1.8 2.3
Group C
.5 27A 1.8 2 .2 .4
26 1.8 2 .2 .4 26A 1.8 2.5 .7
19 1.8 2.5 .7 19A 1.8 2 .9 1.1
13 1.8 1.8 .0 13A 1.8 2.1 .3
29 1.7 2.8 1.1 29A 1.7 2 .4 .7
28 1.7 2.3 .6 28A 1.7 2 .4 .7
1 1.7 2.8 1.1 1A 1.6 2.5 .9
6 1.5 1.8 .3 6A 1.5 2.4 .9
7 1.4 2 .0 .6 7A 1.4 2 .4 1 .0
12 1.3 1.8 .5 12A 1.4 2 .9 1.5
21 1.2 2 .2 1 .0 21A 1.3 2 .2 .9
20 1.2 2 .0 .8 20A 1.2 2 .2 1 .0
a standard deviation of .4 4 . These resu lts  show the difference b e­
tw een mean gains to  be .3 , representing additional growth of .3 of a 
school year for the experimental c la s s e s . This difference meets the 
te s t  of significance at the . 05 level a s  shown through the following 
ca lcu lations:
^d2 = ^D2 -  ..( S ,P?jL
N
S d 2 = 7 .57  -  I l r Z lL
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S d 2 = 5 .53
-  ' / *
-  /5 .5 3Sd y —
s d = .445
s"j = .083
t  _ mean difference______
standard error o flnean  difference
t  = .266
.083
t  = 3 .2
The "t" probability tab le  w as then  entered at N -  1 degrees of 
freedom, or 28, which revealed  the  five per cent value to  be 2 .0 4 8 .
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A com parison  of th e  t - r a t io  of 3 .2  w ith  2 .048  m akes i t  p o ss ib le  to
re je c t  th e  nu ll h y p o th es is  a t th e  .05 s ig n if ic a n c e  le v e l .  T able VII
sum m arizes th e s e  f in d in g s .
TABLE VII




Mean Grade Placement 2 .0 2.0
Standard Deviation .50 .48
Test II
Mean Grade Placement 2.4 2.7
Standard Deviation .42 .44
Mean Gain
Difference Between Mean Gains
,4 .7
*3*
t — 3 .2
t 05 ~ 2,048 
*Significant at the .05 level
*
Grade placem ents in computation on the  arithm etic achievement 
te s ts  are presented by matched pairs in Table VIII for the experimental 
and control c la sse s  in Grade Two. Results from the computation section 
of the te s t given during the first week of the fall sem ester, 1959, are 
presented under Test I , while resu lts  from the computation section  of 
the te s t  given during the eighteenth week of the sem ester are presented
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TABLE VIII
GRADE PLACEMENTS IN ARITHMETIC COMPUTATION










Test I Test II Gain
17 3.1 3 .0
Group A
17A 2.6 2.7 .1
4 2.4 2.3 - .1 4A 2.7 3.8 i n
8 2.4 2.3 - . 1 8A 2.6 2.4 - .2
9 2.3 2.4 .1 9A 2.5 2.5 .0
16 2.4 2.3 - .1 16A 2.3 2.5 .2
22 2.6 3 .1 .5 22A 2.6 2.9 .3
24 1.8 2 .3 .5 24A 2.3 2.6 .3
23 1.8 2 .3 .5 23A 2.4 2.5 .1
3 2 .3 2 .3 .0 3A 1.6 2.5 .9
11 1.8 2 .4
Group B 
.6 11A 1.7 2.2 .5
10 2.5 2*3 - .2 10A 1.9 2.4 .5
25 1.7 2.5 .8 25A 1.8 2.5 .7
15 . 2 .4 2.5 .1 15A 1.8 2 .4 .6
5 2 .2 2.4 .2 5A 2.4 3.2 .8
2 2.4 2.5 .1 2A 1.8 2.7 .9
18 2.2 2.8 .6 18A 1.8 2.2 .4
14 1.8 2 .0 .2 14A 1.8 2.6 .8
27 2.3 2 .4
Group C 
.1 27A 1.4 2 .0 .6
26 1.7 2.3 .6 26A 1.7 2.3 .6
19 2 .2 2.6 .4 19A 2.3 3.3 1.0
13 1.7 2.1 .4 13A 1.5 2.3 .8
29 1.5 2.4 .9 29A 1.6 2.2 .6
28 1.7 2.5 .8 28A 1.8 2 .4 .6
1 2.1 3 .1 1.0 1A 1.6 2.8 1.2
6 1.4 1.9 .5 6A 1.8 2.5 .7
7 1.6 2.2 .6 7A 1.6 2.2 .6
12 1.0 1.8 .8 12A 1.5 2 .4 .9
21 1.0 2.5 1.5 21A 1.3 2.2 .9
20 1.3 2.3 1 .0 20A 1.4 2.4 1 .0
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under Test II. Gains for pupils are expressed in positive and negative 
v a lu es .
The mean grade placement for the control c la sse s  and the ex­
perimental c la s se s  on the computation section of Test I was 1 .9 . The 
standard deviation for the  control c la sse s  on th is  te s t  w as .52 and the 
standard deviation for the experimental c la sse s  w as .4 6 . These find­
ings reflect the sim ilarity of grade placem ent in computation by both 
groups at the beginning of the study. The mean grade placement for 
the control c la sse s  on Test II w as 2 .4  with a standard deviation of .39 , 
while the mean grade placem ent for the experimental c la sse s  on- Test II 
w as 2 .6  with a standard deviation of .4 1 . These resu lts  show the 
difference between mean gains to  be .2 ,  representing additional growth 
of .2 of a school year for the experimental c la s s e s . This difference 
meets the te s t  of significance at the  .05 le v e l. Table IX presents a 
summary of th ese  findings.
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TABLE IX
A COMPARISON OF MEAN GAINS IN COMPUTATION, GRADE TWO
Control Experimental
Test I
Mean Grade Placement 1.9 1.9
Standard Deviation .52 .46
Test II
Mean Grade Placement 2.4 2.6
Standard Deviation { .39 .41
Mean Gain .5 .7
Difference Between Mean Gains
t  = 2 . 2 4  
t 05 = 2.048
♦Significant at the .05 level
.2*
Grade placements In problem solving on the arithmetic achieve” 
ment te s ts  are presented by matched pairs in Table X for the experi­
mental and control c la sse s  in  Grade Two. Results from the te s t given 
during the first week of the fall sem ester, 1959, are presented under 
Test I , while resu lts of the te s t  given during the eighteenth week of 
the sem ester are presented under Test II. Gains for pupils are ex ­
pressed in positive and negative v a lu es.
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TABLE X
GRADE PLACEMENTS IN PROBLEM SOLVING PRESENTED










Test I Test II Gain;
17 3 .4 2.8
Group A 
- .6 17A 3.9 3 .8 - .1
4 3 .1 3.5 .4 4A 2.8 3.8 1.0
8 2 .7 2.6 - .1 8A 2.8 3 .2 .4
9 2.8 2.8 .0 9A 2.5 3.8 1.3
16 2.3 2.1 - .2 16A 2.5 3.4 .9
22 2.1 2.6 .5 22A 1.9 3 .4 1.5
24 2.5 3.3 .8 24A 2.1 2 .4 .3
23 2.5 3.9 1.4 23A 1.9 2.8 .9
3 1.8 3.5 1.7 3A 2 .8 3.8 1.0
11 2.5 2.1
Group B 
- .4 11A 2.5 3 .2 .7
10 1.9 3 .0 1.1 10A 2.3 3 .2 .9
25 2.3 4 .2 1.9 25A 2.1 2.8 .7
15 1.5 2.1 .6 15A 2.1 2 .2 .1
5 1.8 2 .2 .4 5A 1.6 3.5 1.9
2 1.8 2.8 1.0 2A 2.1 3.9 1.8
18 1.6 2.4 .8 18A 1.9 2.8 .9
14 1.9 2 .2 •3 14A 1.9 2.8 .9
27 1.2 2.1
Group C 
.9 27A 2.1 2.4 .3
26 1.8 2.1 .3 26A 1.8 2.6 .8
19 1.3 2 .4 1.1 19A 1.3 2.5 1.2
13 1.8 1.5 - .3 13A 2.1 1.9 - .2
29 1.8 3 .2 1.4 29A 1.8 2 .6 .8
28 1.6 2.1 .5 28A 1.6 2.4 .8
1 1.2 2.4 1.2 1A 1.5 2.2 .7
6 1.5 1.7 .2 6A 1.1 2 .2 1.1
7 1.1 1.8 .7 7A 1.2 2.6 1.4
12 1.5 1.8 .3 12A 1.2 3 .4 2.2
21 1.3 1.9 .6 21A 1.2 2.2 1.0
20 1.0 1.6 .6 20A 1.0 2 .0 1.0
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Table XI shows the mean grade placem ent on the problem-solving 
section of Test I was 2 .0  for control c la sse s  and 2 .0  for experimental 
c la s s e s . The standard deviation for the control and experimental 
c la sse s  on th is  te s t  w as .85 . The mean grade placem ent for the control 
c la sse s  on the problem-solving portion of Test II was 2 .4  with a standard 
deviation of .92,  while the mean grade placement for the experimental 
c la sse s  w as 2.8 with a standard deviation of .8 4 . These resu lts  showed 
the difference between mean gains to  be .4 ,  representing additional 
growth of .4 of a school year for the  experimental c la s s e s .  This differ­
ence between mean gains meets the te s t  of significance at the .05 level.
TABLE XI




Mean Grade Placement 2 .0  2 .0
Standard Deviation .85 .85
Test II
Mean Grade Placement 2 .4  2.8
Standard Deviation .92 .84
Mean Gain .4 .8
Difference Between Mean G ains .4*
t  —3.8 
tQg — 2.048
♦Significant a t the . 05 level
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The experimental c la sse s  showed more growth In both computa­
tion and problem solving than did the control c la s s e s , with a mean 
grade-placem ent gain of .4 more in problem solving and .2 more in 
computation. These differences in gain meet the te s t of significance 
at the . 05 level .
Table XII compares the mean grade-placem ent gains in  computa­
tion , problem solving and arithmetic average of in tra -c lass  group A 
(high) in experimental classroom s with matched partners in control 
classroom s. In arithmetic average the experimental group progressed 
from a grade-placem ent mean of 2.5  on the first te s t to 3,1 on the 
second te s t ,  while the ir matched partners in control classrooms 
progressed from a mean grade -placement of 2.5  to  2 .8 .  This differ­
ence between mean gains is  .3 , which does not meet the te s t of signi­
ficance at the . 05 le v e l.
In the computation section of the t e s t s , the experimental Group A 
progressed from a mean grade placement of 2 .4  to 2 .7 ,  while the 
matched partners in the control c la sse s  progressed from 2.4 to 2 .5 .
In the problem-solving section of the te s ts  the experimental group 
progressed from a mean grade placement of 2 .6  to 3 .4 ,  while the control 
group progressed from 2 .6  to 3 .0 .  Experimental Group A made greater 
progress in a ll aspects of the arithmetic program than did the control 




A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC 
BETWEEN GROUP A AND MATCHED PARTNERS,
GRADE TWO
Test Grade Placement
Section Group Test ] Test II Gain Difference




Experimental 2 .4 .3 t  = 1.1
Problem Solving Control 2.6 3 .0 .4 .4**
Experimental 2 .6 3 .4 .8
t  = 2 .2
Average Control 2.5 2.8 .3 .3**
Experimental 2.5 3.1 .6 t  = 1.6
t 05 “ 2o3
**Not significant at the .05 level
Table XIII compares the mean grade-placem ent gains In computa­
tio n , problem solving, and arithm etic average of in tra -c la ss  Group B 
(average) in experimental classroom s with matched partners in control 
classroom s. In arithm etic average, the experimental group had a mean 
grade-placem ent of 2 .0  during the first week of school and progressed 
to  2.8 by the eighteenth w eek. The matched partners in control c la s s ­
rooms progressed from a 2 .0  grade placement to  2 . 5 .  The "B" group 
showed progress from l .S  to  2 .5  in the computation phase, while the
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control partners progressed from 2,1  to  2 . 4 .  In problem solving, 
the experimental group progressed from a 2 .0  to  a 3 .0  grade placement 
by the end of the sem ester, and the matched partners in control c la s s ­
rooms showed progress from 1.9 to  2 .6 .
Experimental Group B made greater progress in arithm etic aver­
age, computation, and problem solving than did the matched partners 
in the control c la s s e s , but the difference in mean gain fa ils  to  meet 
the te s t  of significance at the  . 05 le v e l.
TABLE XIII
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC 
BETWEEN GROUP B AND MATCHED PARTNERS,
GRADE TWO
Test Grade Placement
Section Group Test I Test II Gain Difference
Computation Control 2.1 2.4 .3 .3**
Experimental 1.9 2.5 .6
t  = 1.94
Problem Solving Control 1,9 2.6 .7 .3**
Experimental 2 .0 3 .0 UflO t  = 1.94
Average Control 2 .0 2.5 .5
.3**
Experimental 2 .0 2.8 .8 t  = 1.95
t 05 =
**Not significant at the .05 level
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Table XIV compares the mean grade-placement gain in  computa­
tio n , problem solving, and arithm etic average of in tra -c la ss  Group C 
(low) in experimental classroom s with matched partners in control 
c lassroom s.
In arithm etic average, the experimental group progressed from a 
grade-placem ent mean of 1.6  on the first te s t  to  2 .4 on the second te s t ,  
while the ir matched partners in control classroom s progressed from a
1.6 to a 2 .2  grade placem ent. This difference between mean gains 
represents .8 grade-placem ent progress for experimental with .6 for 
control. This difference of .2 between mean gains fails to  meet the 
te s t of significance a t the .05 lev e l.
In the computation section  of the t e s t s , the experimental 
Group C progressed from a mean grade placement of 1.6  to  2 .4 , while 
the matched partners in  the control c la s se s  progressed from 1 .6  to  2 .3 . 
The . 1 difference in mean gain fails to  meet the te s t  of significance 
at the . 05 le v e l. In the problem -solving section  of the t e s t s , the ex­
perimental group progressed from a grade placement of 1.6 to 2.4 , while 
the control group progressed from 1.5 to 2 .0 , showing a grade-placem ent 
progress of .8 for the experimental groups and .5 for the control partners. 
These differences in mean gains fail to meet the te s t  of significance at 
the .05 lev e l.
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TABLE XIV
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC





Test I Test II Gain Difference
Computation Control 1.6 2.3 .7 .1**
Experimental 1.6 2.4 .8 t = 1.11
Problem Solving Control 1.5 DO . O .5 .3**
Experimental 1.6 2.4 .8
t  r  1 .8
Average Control 1.6 2.2 .6 .2** .
Experimental 1.6 2.4 .8 t  = 1.4
t 05 2 ,2
** Not significant at the . 05 level
In summary, the experimental group in  Grade Two made more 
progress than did the control group in a ll aspects of the study. Ex­
perimental in tra -c lass  Group A gained more in grade placement in a ll 
categories than did the matched partners in  control c lassroom s. All 
experimental in tra -c la ss  groups showed higher grade-placem ent gains 
in  a ll ca teg o rie s , than did matched partners in control c lassroom s. 
These differences in gains fail to  meet the te s t  of significance at the 
.05 lev e l.
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The difference between mean grade-placem ent gains in arithmetic 
average for Grade Two meets the te s t  of significance at the .05 level 
for the experimental c la sse s  .
III. INTERPRETATION OF RESULTS FOR GRADE THREE
Grade placem ents in  arithm etic average on the two te s ts  are pre­
sented by matched pairs in Table XV for the experimental and control 
c la sse s  in Grade Three. Results of the te s t given during the first week 
of the fa ll sem ester, 1959, are presented under Test I , while resu lts 
from the te s t  given during the eighteenth week of the sem ester are pre­
sented under Test II. G rade-placem ent gains for pupils are expressed 
in positive and negative v a lu e s .
The mean grade placement in arithm etic average on Test I for 
both the experimental and control c la sse s  w as 2 .5 . The standard 
deviation for the control c la sse s  on th is te s t  was .7 2 , w hile the 
standard deviation for the experimental c la sse s  was .6 3 . These find­
ings reflect the accuracy of the pairing process used in the study. The 
mean grade placement in arithm etic average for the control c la sse s  on 
Test II w as 3 .4 with a standard deviation of .30 , while the mean grade 
placement for the experimental c la sse s  on Test II was 3 .3  w ith a 
standard deviation of .3 6 . These resu lts  showed the difference be­
tw een mean gains to be - .  1, representing additional growth of . 1 of a 
school year for the control c la s s e s . This difference does not meet
























Test I Test II Gain
Experimental
Pupil Grade Placements 
No. Test I Test II
Group A
3.6 4 .0 .4 6A 3 .6 4.0
3.5 3.9 .4 2A 3 .4 3 .9
3 .0 3.9 .9 14A 3 .0 3 .8
2 .8 3 .6 .8 1A 2.9 3 .4
2 .7 3 .4 .7 UA 2.8 3.3




































4A 2.6 3 .6
5A 2.6 3.4





3A 2.1 3 .0
15A 1.9 3 .4
17A 1.8 2.9
7A 1.7 3 .2
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th e  t e s t  for s ig n if ic an c e  a t th e  .05 le v e l .  Table XVI sum m arizes th e s e
f in d in g s .
TABLE XVI




Mean Grade Placement 2.5 2.5
Standard Deviation .72 .63
Test II
Mean Grade Placement 3 .4 3.3
Standard Deviation .30 .36
Mean Gain .9 .8
Difference Between Mean Gains - - 1**
t  = r .12 
*05 “  2 - 12
**Not significant a t the „05 level
Grade placements in computation on the arithm etic achievement 
te s ts  are presented by matched pairs in Table XVII for the experimental 
and control c la sse s  in Grade Three. Results from the computation se c ­
tion of the te s t  given during the first week of the fa ll sem ester, 1959, 
are presented under Test I ,  while resu lts from the computation section 
of the te s t  given during the eighteenth week of the sem ester are presented
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TABLE XVII
GRADE PLACEMENTS IN ARITHMETIC COMPUTATION PRESENTED
BY MATCHED PAIRS,
GRADE THREE
___________ Control_____________   Experimental__________
Pupil Grade Placements Pupil Grade Placements
No. Test I Test II Gain________ No. Test I Test II Gain
6 2.8 3.1
Group A 
.3 6A 2.8 3.1 .3
2 2.9 4 .0 1.1 2A 2.8 3.1 .3
14 2.4 3.3 .9 14A 2.8 3.5 .7
1 2.7 3 .1 .4 1A 2.5 3 .0 .5
11 2.7 3 .1 .4 11A 2.2 2.8 .6
10 2.5 2 .7 .2 10A 2.5 3 .0 .5
4 2.2 3 .3
Group B 
1.1 4A 1.7 3.1 1.4
5 2.6 3 .1 .5 5A 2.5 3 .0 .5
9 2.4 3 .0 .6 9A 2.6 3.3 .7
12 2.6 3 .0 .4 12A 2.6 2.7 .1
13 2.4 3 .3 .9 13A 2 .4 2.5 .1
8 2.2 2.7 .5 8A 2.3 3 .0 .7
16 1.7 2.7
Group C 
1.0 16A 2.6 3 .0 .4
3 2.6 2.8 .2 3A 1.5 2 .7 1.2
15 1.5 3 .0 1.5 ISA 2.3 2.7 .4
17 2 .0 2.2 .2 17A 1.9 2.8 .9
7 2 .0 2.8 .8 7A 1.2 2.8 1.6
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under Test II. Gains for pupils are expressed in positive and negative 
v a lu es .
The mean grade placement for the control c lasses  and experi­
mental c lasse s  on the computation section of Test I was 2 .3 . The 
standard deviation for the control c la sse s  on th is te s t was .45,, while 
the standard deviation for the experimental c lasses  was ,49 . The mean 
grade placement for the control c lasse s  on Test II was 3.0 with a standard 
deviation of .35, while the mean grade placement for the experimental 
c lasse s  on Test II was 2.9 with a standard deviation of .29 . These 
resu lts show a grade-placem ent gain of .6 for the experimental c la sse s  
and of .7 for the control c la s s e s . The - .1  difference in mean gain in 
grade placement does not meet the te s t  of significance at the .05 level.
Table XVIII presents a summary of these findings.
TABLE XVIII
A COMPARISON OF MEAN GAIN IN COMPUTATION, GRADE THREE
____________________________________________ Control____ Experimental
Test I
Mean Grade Placement 2.3  2.3
Standard Deviation .45 .49
Test II
Mean Grade Placement 3 .0  2.9
Standard Deviation .35 .29
Mean Gain .7 .6
Difference Between Mean Gains -.1**
t = — .04 
t 05 = 2,12 
** Not significant at the . 05 le v e l.
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Grade placements in problem solving on the arithm etic ach ieve­
ment te s ts  are presented by matched pairs in Table XIX for the experi­
mental and con tro l.c lasses in G rade Three. Results from the te s t  given 
during the first week of the fall sem ester, 1959, are presented under 
Test I , while resu lts of the te s t  given during the eighteenth week of the 
sem ester are presented under Test II. Gains for pupils are expressed 
in positive and negative v a lu e s .
Table XX shows the mean grade placement for the control c la sse s  
on the problem-solving section  of Test I was 2 .6  and 2 .7  for the experi­
mental c la s s e s . The standard deviation for the control c la sse s  on this 
te s t  w as .86 , while the standard deviation for the experimental group 
was .75 , The mean grade placement for the control c la s se s  on the
problem-solving section  of Test II was 3 .8  with a standard deviation
\
of .51 , while the mean grade placement for the experimental c la sse s  
w as 3 .6  with a standard deviation of .7 6 . These resu lts  showed the 
difference between mean gains to be - .3 ,  representing additional growth 
of .3 of a school year for the control c la s s e s . This difference between 
mean gains does npt meet the te s t  for significance at the .05 lev e l.
The control c la sse s  showed more growth in problem solving, 
arithm etic average, and computation than did the experimental c la s s e s , 
but the differences in  mean gains fail to meet the te s t  of significance 
at the . 05 le v e l.
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TABLE XIX
GRADE PLACEMENTS IN PROBLEM SOLVING PRESENTED
BY MATCHED PAIRS,
GRADE THREE
_______________ Control__________ _______ Experimental_________
Pupil Grade Placements Pupil Grade Placements
No. Test I Test II Gain No. Test I Test II Gain
Group A
6 4.6 4.8 .2
2 4 .0 3.9 - .1
14 3.6 4.5 .9
1 2.9 4.1 1?2
11 2.6 3 .7 1.1
10 2.9 4 .0 1.1
Group B
4 2.9 4.3 1.4
5 2.6 4 .0 1.4
9 2,8 3.7 .9
12 2.3 3.9 1.6
13 2.6 4 .4 1.8
8 2.3 4 .0 1.7
Group C
16 2.2 3.4 1.2
3 1.5 3.3 1.8
15 2.2 3.3 1.1
17 1.7 3.2 1.5
7 1.3 3.3 2.0
6A 4.3 4.8 .5
2A 4.0 4.6 .6
14A 3,2 4.1 .9
1A 3.2 3.7 .5
11A 3.4 3.7 .3
10A 2.9 3.6 .7
4A 3.5 4 .0 .5
5A 2.6 3.7 1.1
9A 2.6 3.9 1.3
12A 2.5 3.5 1.0
13A 2.6 2.9 .3
8A 2.2 2.5 .3
16A 1.5 3.4 1.9
3A 2.6 3 .2 .6
ISA 1.5 4 .0 2.5
17A 1.7 3 .0 1.3
7A 2.2 3.6 1.4
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TABLE XX








Mean Grade Placement 3.8 3.6
Standard Deviation .83 .76
Mean Gain 1.2 .9
Difference Between Mean Gains
t  = -1 .5  
t 05 = 2 *12 
** Not significant a t the .05 lev e l.
=*.3**
Table XXI compares the mean grade-placement gains in  computation, 
problem solving, and arithm etic average of in tra -c la ss  Group A (high) in 
experimental classroom s with matched partners in  control classroom s.
In arithm etic average the control classroom s progressed .6 of a school 
year in grade placement from 3 .1  to  3 .7 ,  while the experimental c la sse s  
moved from 3.1  to  3 .6 . The - .  1 difference in mean gain does not meet 
the te s t  of significance a t the .05 lev e l.
In the computation section  of the t e s t s , the experimental Group A 
progressed frbm a mean grade placement of 2 .6  to  3 .0 , w hile the matched
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partners in the control classroom s progressed from 2.7  to  3 .2 . In the 
problem-solving section  of the  te s ts  the experimental c la sse s  pro­
gressed  from a mean grade placement of 3.5 to  4 .1 , while the control 
c la sse s  progressed from 3 .4  to  4 .1 . Control c la sse s  made .1 greater 
grade-placem ent progress in com putation problem solving and arithmetic 
average than did the experimental group, but the difference in mean gain 
does not meet the te s t  of significance at the . 05 le v e l.
TABLE XXI
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC 
BETWEEN GROUP A AND MATCHED PARTNERS,
GRADE THREE
Test Grade Placement
Section Group Test I Test II Gain Difference
Computation Control 2.7 3 .2 .5 -.1**
Experimental 2.6 3 .0 .4
t  = -1 .4
Problem Solving Control 3 .4 4.1 .7 -.1**
Experimental 3.5 4.1 .6 t  = -1 .5
Average Control 3.1 3.7 .6 - .1 * *
Experimental 3.1 3.6 .5
t  ** -1*7
t 05 = 2 *571
** Not significant at the .05 lev e l.
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Table XXII compares the mean grade-placement gains in computa­
tio n , problem solving, and arithm etic average of in tra -c la ss  Group B 
(average) in experimental classroom s with matched partners in control 
classroom s. In arithm etic average, the experimental group had a mean 
grade placement of 2.5  during the  first week of school and progressed 
to  3 .2  by the eighteenth w eek. The matched partners in  control c la s s ­
rooms progressed from a 2 .5  grade placement to 3 .5 . The "B" group 
showed progress from 2 .3  to  2.9  in the computation phase, while the 
control partners ..progressed from 2 .4  to  3 .0 . In problem solving, the 
experimental group progressed from a 2 .6  grade placement to  a 3 .4  
grade placement i t  the end of the sem ester, and the matched partners 
in control classroom s showed progress from 2.5  to  4 .0 ,
The matched partners in control classroom s made greater progress 
in a ll asp ec ts  under study, except com putation, than did Group B in 
the experimental c la s s e s . The difference in mean gain in problem 
solving meets the te s t of significance at the . 05 level for the control 
c la s s e s .
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TABLE XXII
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC
BETWEEN GROUP B AND MATCHED PARTNERS,
GRADE THREE
Test Grade Placement
Section Group Test I Test II Gain Difference
Computation Control 2.4 3 .0 .6
.0**
Experimental 2.3 2.9 .6
Problem Solving Control 2.5 4 .0 1.5 -.7 *
Experimental 2.6 3 .4 .8 t  = -4 .5
Average Control 2.5 3.5 1.0 - .3 * *
Experimental 2.5 3.2 .7 t  « -2 .11
to* ” 2.571
**Not significant a t the . 05 level
*Significant a t the .05 level
Table XXIII compares the mean grade-placem ent gain in  computa­
tio n , problem solving, and arithm etic average of in tra -c lass  Group C 
(low) in experimental classroom s with matched partners in control c la s s ­
rooms .
In arithm etic average, the experimental group progressed from a 
grade-placement-raean of 1.9  on the first te s t  to  3 .1  on the second, 
w hile the ir matched partners in control classroom s progressed from a 
1.9 to  3 .0  grade placem ent. This difference between mean gains
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represents a 1.2 progress for experimental with 1.1 for control. This 
difference of .1 between mean gains fa ils  to  meet the te s t  of sign i­
ficance at the .05 level.
In the computation section  of the te s ts  the experimental Group C 
progressed from a mean grade placem ent of 1.9 to  2 .8 , while the 
matched partners in the control c la sse s  progressed from 1.9 to  2 .7 .
The experimental Group C made a .9 gain , while matched partners 
in control c la sse s  made .8 gain . In the problem-solving section  of 
the te s ts ,  the experimental group progressed from a grade placement 
of 1.9 to  3 .4 , while the control group progressed from 1.8 to  3 .3 , 
showing a 1.5 grade-placem ent progress for both the experimental 
and control c la s s e s .
Experimental Group C made greater progress in mean grade 
placement in  computation and arithm etic average, but progress was 
the same for both groups in  problem solving. Differences in  mean gains 
do not meet the te s t of significance at the .05 lev e l.
In summary, the control c la sse s  in Grade Three made more 
progress than did the experimental group in  problem solving, 
arithm etic average, and com putation. Experimental in tra -c la ss  
Group A made le ss  progress than did matched partners in control 
classroom s in a ll phases under study. Experimental in tra -c la ss  
Group B did not make as much gain as matched partners in control 
c la sse s  in  any of the aspects under study except computation.
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Experimental in tra -c la ss  Group C gained more in grade placement in 
computation and arithm etic average than did the matched partners in 
control classroom s, but control c la sse s  made the same gain in  problem 
solving. These gains do not meet the te s t of significance at the .05 
lev e l, except in problem solving for Group B in which control pupils 
ex ce lled .
The difference between mean grade-placement gains in arithmetic 
average for Grade Three do not meet the te s t  of significance at the . 05 
le v e l.
TABLE XXIII
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC 
BETWEEN GROUP C AND MATCHED PARTNERS,
GRADE THREE
Test Grade Placement
Section Group Test I Test II Gain Difference
Computation Control 1.9 2.7 .8 .1**
Experimental 1.9 2.8 .9 t = 1.38
Problem Solvinq Control 1.8 3.3 l i5
.0**
Experimental 1.9 3.4 1.5
Average Control 1.9 3 .0 1.1 .1**
Experimental 1.9 3.1 1.2 t  = 1.42
t 05 = 2 *776
**Not significant a t the .05 level
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IV. INTERPRETATION OF RESULTS FOR GRADE FOUR
Grade placem ents In arithm etic average on the two te s ts  are 
presented by matched pairs in Table XXIV for the experimental and 
control c la sse s  in Grade Four. Results of the te s t  given during the 
first week of the fall sem ester, 1959, are presented under Test I , 
while resu lts  from the te s t  given during the eighteenth week of the 
sem ester are presented under Test II. Grade-placem ent gains for 
pupils are expressed in positive and negative v a lu es.
The mean grade placem ent in arithm etic average for both the con­
trol and experimental c la sse s  on Test I was 3 ,9 . The standard deviation 
for the control c la sse s  on th is  te s t  was .45 , while the standard devia­
tion for the experimental, c la sse s  was .46 . These findings reflect the 
accuracy of the pairing process used in  th is study. The mean grade 
placem ent in arithm etic average for the control c la sse s  on Test II was 
4 .8  with a standard deviation of .38 , while the mean grade placement 
for the experimental c la sse s  on Test II was 5 . 1 with a standard devia­
tion  of .5 0 . These resu lts showed the difference between mean gains 
to  be .3 , representing additional growth of .3 of a school year for the 
experimental c la s s e s . This difference meets the te s t  of significance 
at the . 05 le v e l.




























GRADE PLACEMENTS IN ARITHMETIC AVERAGE PRESENTED
BY MATCHED PAIRS,
GRADE FOUR
Control___________    Experimental
Grade Placements Pupil Grade Placements
’est I Test II Gain No. Test I Test II Gain
4 .6 5.1
Group A 
.5 4A 4.5 5.6 1.1
4.5 5.5 1 .0 7A 4.5 5 .6 1.1
4 .4 5 .1 .7 8A 4.5 4.9 .4
4.5 5 .1 .6 9A 4.5 5 .1 .6
4.3 5 .2 .9 3A 4 .4 5 .1 .7
4 .4 5.3 .9 17A 4 .4 5 .4 .0
4 .2 5 .0
Group B 
.8 20A 4.1 5.5 1.4
4.1 5 .0 .9 25A 4.1 5 .1 1.0
3.8 4.8 1.0 2A 3.9 5.5 1.6
3.9 4 .6 .7 16A 3.9 4.8 .9
3.9 4.9 1.0 24A 3.9 5 .2 1.3
3.8 4 .7 .9 15A 3.8 4.6 .8
3.7 4.7 1.0 12A 3.7 5.5 .8
3.8 4.9 1.1 19A 3.7 5.3 1.6
Group C
3.5 4.7 1.2 1A 3.6 5 .1 1.5
3.6 4.5 .9 11A 3.6 6.6 3 .0
3.5 5 .0 1.5 13A 3.6 4 .9 1.3
3.6 4 .4 .8 22A 3.6 5 .2 1.6
3.6 4 .5 .9 23A 3.6 5 .4 1.8
3.4 3.7 .3 18A 3.5 4.2 .7
3.5 5 .4 1.9 21A 3.5 5 .0 1.5
3.4 4.8 1.4 6A 3 .4 4.9 1.5
3.3 4.1 .8 10A 3.4 5 .0 1.6
3.3 4.9 1.6 14A 3.3 4.9 1.6
3.2 4.3 1.1 5A 3.2  . 4 .8 1.6
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T able XXV sum m arizes th e s e  f in d in g s .
TABLE XXV




Mean Grade Placement 3 .9 3 .9
Standard Deviation .45 .46
Test II
Mean Grade Placement 4.8 5 .1
Standard Deviation .38 .50
Mean Gain .9 1 .2
Difference Between Mean Gains
t  2.4- 
t 05 = 2.064
* Significant at the .05 level
.3*
Grade placem ents in computation on the arithm etic achievement 
te s ts  are presented by matched pairs in Table XXVI for the experimental 
and control c la sse s  in Grade Four. Results from the computation se c ­
tion  of the te s t  given during the first week of the fall sem ester, 1959, 
are presented under Test I , while resu lts  from the computation section  
of the te s t  given during the eighteenth week of the sem ester are pre­
sented under Test II. Gains for pupils are expressed in  positive and 
negative v a lu es .
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TABLE XXVI
GRADE PLACEMENTS IN ARITHMETIC COMPUTATION
PRESENTED BY MATCHED PAIRS,
GRADE FOUR
___________ Control_____________   Experimental__________
Pupil Grade Placements Pupil Grade Placements
No. Test I . Test II Gain________ No. Test I Test II Gain
4 3.9 4 .8
Group A 
.9 4A 3.8 4.9 1.1
7 3 .8 4 .8 1.0 7A 3.9 5.1 1.2
8 3.7 4 .5 .8 8A 3.9 4 .4 .5
9 4.1 4.6 .5 9A 4 .0 4.5 .5
3 3.8 4.5 .7 3A 3.7 4.8 1.1
17 3.8 4 .8 1.0 17A 3.7 5 .1 1.4
20 4 .3 5 .1
Group B 
.8 20A 3.2 4.9 1.7
25 2.9 4 .2 1*3 25A 3.8 5.1 1.3
2 3 .7 4.9 1.2 2A 3.2 4.8 1.6
16 4.1 4.8 .7 16A 3.7 4 .7 1.0
24 3.7 4.9 1.2 24A 4 .1 5 .2 1.1
15 3.8 4.8 1.0 15A 3.2 4.4 1.2
12 3.3 4 .6 1.3 12A 3.2 5 .2 2.0
19 2.9 4 .4 115 19A 3.3 5.1 1.8
1 2.9 4 .2
Group C 
1.3 1A 3.1 4.9 1.8
11 3.1 4 .3 1.2 11A 3.2 6.8 2.8
13 3.7 4 .3 .6 13A 3.7 4.9 1.2
22 3.5 4 .4 .9 22A 3.5 4.9 1.4
23 3.8 4.2 .4 23A 3.5 4 .6 1.1
18 3.9 3.5 - .4 18A 3.5 4.2 .7
21 3.7 5 .2 1.5 21A 2.8 4.8 2 .0
6 3.5 4 .4 .9 6A 3.3 4 .7 1.4
10 3.1 4 .2 1.1 10A 3.3 4.9 1.6
14 4 .0 4 .9 .9 14A 2.9 4 .7 1.8
5 3 .0 4.3 1.3 5A 2.8 4 .7 1.9
63
The mean grade placement for the control c la sse s  on the computa­
tion  section of Test I was 3 .6 , while the experimental c la sse s  had a 
mean grade placement of 3 .5 . The standard deviation for the control 
c la sse s  on th is te s t  w as .43 , while the standard deviation for the ex­
perimental c la sse s  was .40 . These findings reflect the sim ilarity of 
grade placement in computation by both groups at the beginning of th is 
study. The mean grade placement for the control c la sse s  on Test II 
was 4.5 with a standard deviation of .35 , while the mean grade p lace­
ment for the experimental c la sse s  on Test II was 4_3 with a standard 
deviation of „40. These resu lts show a 1.4 grade-placem ent gain for 
the experimental c la sse s  and .9 for the control c la s s e s . The differ­
ence in mean gain meets the te s t of significance at the .05 level.
Table XXVII presents a summary of these  findings „
TABLE XXVII
A COMPARISON OF MEAN GAIN IN COMPUTATION, GRADE FOUR
Control Experimental
Test I
Mean Grade Placement 3.6 3 .5
Standard Deviation . .43 .40
Test II
Mean Grade Placement 4.5 4.9
Standard Deviation .35 .40
Mean Gain .9 1.4
Difference Between Mean Gains .5*
t  = 3 .5  
tgg = 2.064
♦Significant at the .05 level
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Grade placem ents In problem solving on the arithm etic achieve­
ment te s ts  are presented by matched pairs in Table XXVIII for the ex­
perimental and control c la sse s  in Grade Four. Results from the te s t 
given during the first week of the fall sem ester, 1959, are presented 
under Test I ,  while resu lts of the te s t  given during the eighteenth week 
of the sem ester are presented under Test II. Gains for pupils are ex­
pressed  in positive and negative v a lu es.
Table XXK shows the mean grade placem ent for the control 
c la sse s  on the  problem-solving section  of Test I as  '4.2 and 4 .2  for 
the experimental c la s s e s . The standard deviation for the control 
c la sse s  on th is  te s t  was .5 2 , while the standard deviation for the 
experimental c la sse s  w as .6 5 . The mean grade placem ent for the 
control c la sse s  on the problem-solving section  of Test II w as 5 .0  
with a standard deviation of .5 5 , while the mean grade placement for 
the experimental c la sse s  was 5 .2  with a standard deviation of .70 . 
These resu lts  show the difference between mean gains to  be .2 ,repre­
senting additional growth of .2 of a school year for the experimental 
c la s s e s . This difference between mean gains does not meet the te s t  
of significance at the .05 lev e l.
The experimental c la s se s  showed more growth in  all three phases 
under study than did the control c la s s e s , with a mean grade-placem ent 
gain of .3 more in  arithm etic average, .2 more in  problem solving, and 
.5 more in com putation. All differences in mean gains meet the te s t  of 
significance a t the  .05 lev e l, except for problem solving.
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TABLE XXVIII
GRADE PLACEMENTS IN PROBLEM SOLVING PRESENTED
BY MATCHED PAIRS,
GRADE FOUR
___________ Control_____________  _______ Experimental___________
Pupil Grade Placements Pupil Grade Placements
No. Test I Test II Gain No. Test I Test II Gain
4 5 .2 5 .4
Group A 
.2 4A 5 .2 6.3 1.1
7 5.1 6.1 1.0 7A 5.2 6.1 .9
8 5 .0 5 .6 .6 8A 5 .0 5 .4 ,4
9 4.8 5 .6 ,8 9A 4.9 5 .6 .7
3 4.8 5 .8 1.0 3A 5 .0 5 .4 .4
17 5 .0 5 .8 .8 17A 5 .0 5 .6 .6
20 4.1 4 .9
Group B 
.8 20A 5 .0 6.1 1.1
25 5 .4 5 .8 .4 25A 4.3 5 .1 .8
2 3.9 4 .7 .8 2A 4.6 6.1 1.5
16 3.7 4 .4 .7 16A 4.1 4 .9 .8
24 4 .1 4 .8 .7 24A 3 .6 5.1 1.5
15 3.7 4.5 .8 15A 4.3 4 .7 .4
12 4.1 4 .7 .6 12A 4.2 5.8 1.6
19 4 .6 5 .4 .8 19A 4.1 5 .4 1.3
1 4.1 5.1
Group C 
1.0 1A 4.1 5.2 1.1
11 4.1 4 .7 .6 11A 4 .0 7 .1 3.1
13 3.2 5 .6 2.4 13A 3.5 4.9 1.4
22 3.6 4 .3 .7 22A 3 .6 5 .4 1.8
23 3.4 4 .7 1.3 23A 3.7 6.1 2.4
18 2.9 3 .9 1.0 18A 3 .4 4 .2 .8
21 3.2 5 .6 1 2 .4 21A 4.1 5.1 1.0
6 3.2 5 .2 2 .0 6A 3.4 5 .0 1.6
10 3.4 4 ,0 .6 10A 3.4 5.1 1.7
14 2.6 4.9 2.3 14A 3.6 5.1 1.5
5 3.4 4 .3 .9 5A 3.6 4.9 1.3
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TABLE XXIX




Mean Grade Placement 4 .2 4 .2
Standard Deviation .52 .65
TSst II
Mean Grade Placement 5 .0 5 .2
Standard Deviation .55 ,70
Mean Gain .8 1.0
Difference Between Mean Gains .2**
t  = 1 .2 5
t 05 “ 2 *064
**Not significant at the .05 level
A comparison of the mean grade-placem ent gains in computation, 
problem solving, and arithm etic average of in tra -c la ss  Group A (high) 
in  experimental classroom s and matched partners in control classroom s 
is  presented in Table XXX. In computation, experimental in tra -c la ss  
Group A progressed 1 .0  of a school year, with the control c la sse s  
making .8 in  grade-placem ent progress. The difference in mean gain 
fa ils  to meet the te s t  of significance at the .05 le v e l.
In the problem-solving section  of the te s t s ,  the experimental 
Group A progressed from a mean grade placement of 5 .0  to  5 .7 , while
the matched partners in the control classroom s made the same progress, 
In arithm etic average, experimental Group A progressed from a mean 
grade placem ent of 4 .4  to  5 .3 , while the control c la sse s  progressed 
from 4 .4  to  5 .2 .  This difference in mean gain does not meet the te s t  
of significance at the . 05 le v e l.
TABLE XXX
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC 





Test I Test II Gain Difference
Computation Control 3 .8  4 ,6  .8
Experimental 3 .8  4 .8  1.0
. 2 **  
t  = 1.18
Problem Solving Control 5 .0  5 .7  .7
Experimental 5 .0  5 .7  .7
. 0**
Average Control 4 ,4  5 .2  .8
Experimental 4 .4  5 .3  .9
. 1** 
t  = .58
t n_ = 2.571 05
* * Not significant at the .05 level
A comparison of the mean grade-placem ent gains in  computation, 
problem solving, and arithm etic average of in tra -c la ss  Group B 
(average) in  experimental classroom s with matched partners in control 
classroom s is  presented in  Table XXXI. In arithm etic average, the 
experimental group had a mean grade placem ent of 3 .9  during the first 
week of school and progressed to  5 .2  by the eighteenth w eek. The 
matched partners in  control classroom s progressed from a 3.9 grade 
placement to 4 .8 . The "B" group showed progress from 3.5  to  4 .9  
in the computation p h ase , while the control partners progressed from
3.6  to 4 .7 .  In problem solving, the experimental group progressed 
from a 4 .3  grade placement to  a 5 .4  grade placem ent at the end of the 
sem ester, and the matched partners in  control classroom s showed 
progress from 4.2  to  4 .9 .
Group B in the experimental c la s se s  made greater progress in 
all aspects of arithm etic than did the matched partners in  control 
c lassroom s. The differences in  mean gain for each phase of the study 
meet the te s t  of significance at the .05 lev e l.
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TABLE XXXI
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC
BETWEEN GROUP B AND MATCHED PARTNERS
GRADE FOUR
Test Grade Placement
Section Group Test I Test II Gain Difference
Computation Control 3.6 4.7 1.1 .3*
Experimental 3.5 4 .9 1.4 t = 2.43
Problem Solving Control 4 .2 4 .9 .7 .4*
Experimental 4.3 5 .4 1.1
t = 2.68
Average Control 3.9 4.8 .9 .4*
Experimental 3 .9 5 .2 1.3
t  = 2.65
t 05 = 2,365
* Significant a t the .05 level
Table XXXII compares the mean grade-placem ent gain in computa­
tion , problem solving, and arithm etic average of in tra -c la ss  Group C 
(low) in experimental classroom s with matched partners in control 
c lassroom s.
In arithm etic average, the experimental group progressed from a 
grade-placem ent mean of 3 .4  on the first te s t  to  5 .1 on the second, 
w hile the ir matched partners in control classroom s progressed from a 
3 .4  to  a 4 .5  grade placem ent. This difference between mean gains
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represents 1.7  progress for experimental c la sse s  and 1.1 for control 
c la s s e s . This difference of .6 between mean gains meets the te s t 
of significance at the .05 lev e l.
In the computation section of the te s ts  , the experimental 
Group C progressed from a mean grade placem ent of 3 .2  to  4 .9 , while 
the matched partners in the control c la sse s  progressed from 3.5 to  4 .3 . 
The experimental Group C made a 1.7 gain , while matched partners in 
control c la sse s  made a .8 gain . In the problem-solving section  of 
the te s ts ,  the experimental group progressed from a grade placement 
of 3 .6  to  5 .2 , while the control group progressed from 3.3  to 4 .7 , 
showing a grade-placem ent progress of 1.6 for the experimental group 
and 1.4 for the control c la s s e s .
Experimental Group C made greater progress in mean grade p lace­
ment in  computation, problem solving, and arithm etic average than did 
matched partners in control classroom s. D ifferences in mean gains in 
computation and arithm etic average meet the te s t  of significance at the 
.05 lev e l.
In summary, the experimental c la sse s  in Grade Four made more 
progress than did the control c la sse s  in com putation, problem solving, 
and arithm etic average. Experimental in tra -c la ss  Group A made greater 
progress than matched partners in  control classroom s in  computation 
and arithm etic average, but both groups made the same gain in problem 
solving. Experimental in tra -c la ss  Group B and Group C made more gain
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in all aspects under study than did their matched partners in control 
c la s se s .
The difference between mean grade-placem ent gains in arithmetic 
average for Grade Four meets the te s t of significance at the .05 level 
for the experimental c la s se s .
TABLE XXXII
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC 





Test I Test II Gain Difference
Computation Control 3.5 4 .3 .8 19*
Experimental 3.2 4.9 1.7 t = 6.9
Problem Solving Control 3.3 4 .7 1.4 .2 **
Experimental 3.6 5.2 1.6
t = 1.47
Average Control 3.4 4.5 1.1 . 6*
Experimental 3.4 5.1 1.7
t = 3.24
t__ = 2.228
**Not significant at the .05 level 
*Significant at the .05 level
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V. INTERPRETATION OF RESULTS FOR GRADE FIVE
Grade placement In arithm etic average on the two te s ts  are pre­
sented by matched pairs in Table XXXEII for the experimental and control 
c la sse s  in Grade Five. Results of the te s t  given during the first week 
of the fall sem ester, 1959, are presented under Test I , while resu lts 
from the te s t  given during the eighteenth week of the sem ester are 
presented under Test II. Grade-placem ent gains for pupils are ex­
pressed  in positive and negative v a lu es.
The mean grade placement in arithm etic average for both the con­
trol and experimental c la sse s  on Test I was 4 .9  w ith a standard devia­
tion of .52 for the control c la sse s  and .49 for the experimental c la s s e s . 
These findings reflect the accuracy of the pairing process used in  th is  
study . The mean grade placement in arithm etic average for the control 
c la s se s  on Test II w as 5 .8 with a standard deviation of .85 , w hile the 
mean grade placement for the experimental c la sse s  on Test II was 6 .2  
with a standard deviation of .6 0 . These resu lts  show the difference 
between mean gains to  be .4 , representing additional growth of .4  of 
a school year for the experimental c la s s e s . This difference meets the 


























GRADE PLACEMENTS IN  ARITHMETIC AVERAGE PRESENTED
BY MATCHED PAIRS,
GRADE FIVE
 Control_____________  ________ Experimental
Grade Placements Pupil Grade Placements
Test I Test II Gain_______ No. Test I Test II
6.2 6 .4
Group A
.2 14A 6.2 6.8
6.0 6.8 .8 6A 6.0 7 .7
5 .6 6.0 .4 4A 5 .6 6.1
5 .6 6.6 1.0 5A 5.6 6.8
5.5 5.5 .0 21A 5.6 6.0
5 .4 6 .7 1.3 13A 5 .4 7 .4
5 .2 5 .6 .4 12A 5.2 5 .3
5 .3 6.1 .8 22A 5.2 6„3
5 .0 5 .3
Group B
.3 11A 5 .0 6.3
4 .9 5 .8 .9 3A 4.9 6.4
4.9 6 .4 1.5 10A 4.9 6.6
4 .9 6.8 1.9 20A 4.9 5 .8
4.8 5 .7 .9 2A 4 .8 5 .8
4 .7 5.5 .8 7A 4.8 6.6
4 .8 6.0 1.2 18A 4.8 6.2
4 .7 5 .8
Group C
1.1 8A 4.6 6.7
4 .6 6.6 2.0 16A 4 .6 6.1
4 .6 6 .3 1.7 17A 4 .6 5 .6
4 .6 5 .2 .6 19A 4 .6 5.3'
4 .4 5.1 .7 1A 4 .4 6.7
4 .4 5 .0 .6 9A 4.3 5 .0
4 .3 5 .0 .7 15A 4.3 5 .2
4 .4 5 .4 1.0 23A 4.3 6.0
4.1 5 .2 1.1 24A 4.2 6.2
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Table XXIV sum m arizes th e s e  f in d in g s .
TABLE XXXIV




Mean Grade Placement 4 .9 4.9
Standard Deviation .52 .49
Test II
Mean Grade Placement 5.8 6.2
Standard Deviation .85 .60
Mean Gain .9 1.3
Difference Between Mean Gains .4*
t  = 2 .8  
t Q5 = 2.069
*Significant a t the .05 level
Grade placem ents in computation on the arithm etic achievement 
te s ts  are presented by matched pairs in Table XXXV for the experimental 
and control c la sse s  in Grade Five. Results from the computation section 
of the te s t  given during the firs t week of the fa ll sem ester, 1959, are 
presented under Test I ,  w hile resu lts  from the computation section  of 
the te s t  given during the eighteenth week of the sem ester are presented 
under Test II. Gains for pupils are expressed in positive and negative 

























GRADE PLACEMENTS IN ARITHMETIC COMPUTATION




Test I Test II Gain
_________ Experimental_________
Pupil Grade Placements 
No. Test I Test II Gain
Group A
5.1 6.3 1.2 14A 5.4 6.5 1.1
5 .2 6.8 1.6 6A 5.7 7 .6 1.9
5 .4 5.5 .1 4A 4.4 5.9 1.5
5 .0 6.1 1.1 5A 4 .4 5 .9 1.5
5.8 5.7 - . 1 21A 5.7 5.8 .1
4 .7 6.3 1.6 13A 4.7 6.8 2.1
5 .3 5 .3 .0 12A 4.3 5.4 1.1
4.8 5 .6 .8 22A 5.3 6.4 1.1
Group B
3.8 4 .6 .8 11A 4.1 6.3 2.2
4.8 5 .6 .8 3A 4.7 5.9 1.2
5 .1 6i3 1.2 10A 4 .0 6 .0 2.0
5 .2 6.8 1.6 20A - 4 .4 5.7 1.3
5 .0 5 .8 .8 2A 4.6 5 .0 .4
4 .6 5 .7 1.1 7A 4.3 6.5 2.2
4 .7 6.7 2.0 18A 4.1 6.0 1.9
Group C
4 .6 5 .8 1.2 8A 4.1 5.9 1.8
3.8 6.0 2.2 16A 4. 0 4.9 .9
4 .6 6.3 1.7 17A 3.1 5 .4 2 .3
5 .1 5 .4 .3 19A 4.3 5.9 1.6
5 .0 5 .4 .4 1A 3.8 6.9 3.1
3 .9 4.8 .9 9A 3.9 4.9 1.0
5 .0 6.0 1.0 ISA 4.6 5 .2 .6
3.9 5.5 1.6 23A 4.3 5 .7 1.4
4.1 5 .5 1.4 24A 4.3 5 .8 1.5
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The mean grade placement for the control c la sse s  on the computa­
tion section of Test I was 4 .7 ,  while the experimental c lasse s  had a 
mean grade placement of 4 .4 .  The standard deviation for the control 
c lasse s  was .67 and .72 for the experimental c la s se s . The mean grade 
placement for the control c la sse s  on Test II was 5 .8 w ith a standard 
deviation of . 45, while the mean grade placement of the experimental 
c la sse s  on Test II was 5 .9  with a standard deviation of .74.  These re ­
sults show a 1.5 grade-placement gain for the experimental c lasse s  and 
1.1 for the control c la s s e s . The grade-placem ent difference of .4 b e ­
tween mean gains meets the te s t  of significance at the . 05 le v e l.
Table XXXVI presents a summary of these  findings.
TABLE XXXVI
A COMPARISON OF MEAN GAIN IN COMPUTATION, GRADE FIVE
 Control Experimental
Test I
Mean Grade Placement 4 .7  4 .4
Standard Deviation .67 .72
Test II
Mean Grade Placement 5 .8  5.9
Standard Deviation .45 .74
Mean Gain 1.1 1.5
Difference Between Mean Gains .4*
t- = 2 . 7
♦Significant at the . 05 level
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Grade placem ents In problem solving on the arithm etic achieve­
ment te s ts  are presented by matched pairs in Table XXXVII for experi­
mental and control c la sse s  in Grade F ive. Results from the te s t  given 
during the first week of the fall sem ester, 1959, are presented under 
Test I ,  while resu lts  of the te s t  given during the eighteenth week of 
the sem ester are presented under Test II. Gains for pupils are ex­
pressed  in positive and negative v a lu es .
Table XXXVIII shows the mean grade placem ent for the control 
c la sse s  on the problem-solving section  of Test I as  5 .0  and a mean 
grade placem ent of 5 .4  for the experimental c la s s e s .  The standard 
deviation for the control c la sse s  and experimental c la s se s  on th is  te s t  
w as .8 0 . The mean grade placem ent for the control c la sse s  on the 
problem-solving section of Test n  w as 5 .8  with a standard deviation 
of .90,  w hile the mean grade placem ent for the experimental c la sse s  
was 6 .4  with a standard deviation of . 66 . These resu lts  show the d if­
ference between mean gains to  be . 2 , representing additional growth 
of .2 of a school year for the experimental c la s s e s . This difference 
between mean gains fa ils  to  meet the te s t  of significance a t the »05 
le v e l.
The experimental c la sse s  with a mean grade-placem ent gain of 
.4 more in  arithm etic average, .4 more in computation, and .2  more 
in problem solving showed more growth in a ll phases under study than 




























GRADE PLACEMENTS IN PROBLEM SOLVING PRESENTED
BY MATCHED PAIRS,
GRADE FIVE
Control________    Experimental________
Grade Placements Pupil Grade Placements
Test I Test II Gain________ No, Test I Test II Gain
Group A
7.2 6.5 - .7 14A 7 .0 7 .0 .0
6.7 6.8 .1 6A 6.3 7.7 1.4
5.8 6.5 .7 4A 6.7 6.3 - .4
6.1 7.0 .9 5A 6.7 7.7 1,0
5.1 5.2 .1 21A 5.4 6.2 .8
6.1 7 .0 .9 13A 6.1 7.9 1.8
5.1 5 .8 .7 12A 6.1 ' 5.2 - .9
5.8 6.5 .7 22A 5.1 6.2 1.1
Group B
6.1 5.9 - . 2 11A 5.8 6.3 .5
5 .0 5.9 .9 3A 5 .0 6.8 1.8
4.7 6.5 1.8 10A 5.8 7.2 1.4
4 .6 6.7 2.1 20A 5.4 5.9 .5
4.5 5.5 1.0 2A 5.0 6.5 1.5
4 .7 5.2 .5 7A 5.3 6.7 1.4
4.8 5.3 .5 18A 5.5 6.3 .8
Group C
4.8 5.7 .9 8A 5 .0 7.4 2.4
5 .4 7.2 1.8 16A 5.1 7.2 2.1
4 .6 6.2 1.6 17A 6.1 5.8 - .3
4 .0 5 .0 1.0 19A 4.8 4.6 - . 2
3.7 4.7 1.0 1A 4.9 6.5 1.6
4.9 5.2 .3 9A 4.7 5.1 .4
3.5 3.9 .4 15A 3.9 5.2 1.3
4 .8 5.3 .5 23A 4.2 6.3 2.1













































Mean Gain .8 1.0
Difference Between Mean Gains . 2**
t = .98 
t nc = 2 . 0 6 9UD
**Not significant a t the .05 level
Table XXXIX compares the mean grade-placem ent gains in com­
putation, problem solving, and arithm etic average of in tra -c la ss  
Group A (high) in  experimental classroom s with matched partners^ in 
control c lassroom s. In arithm etic average, experimental Group A 
progressed 1.0 of a school year, moving from a grade placem ent of 
5 .5  to  6 .5 ,  w hile the control c la sse s  progressed .6 of a school year, 
moving from a grade placement of 5 .6 to  6 .2 .
In the computation section  of the te s ts  experimental Group A 
progressed from a mean grade placem ent of 4 .9  to  6 . 2 ,  w hile the
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matched partners in the control classrooms progressed from 5.1  to 
5 .9 .  In the problem-solving section of the te s ts  the experimental 
c la sse s  progressed from a mean grade placement of 6.1 to  6 .7 ,  while 
the control c lasse s  progressed from 6.0  to  6 .4 .  Experimental c lasse s  
made greater progress in computation/ problem solving, and arithmetic 
average than did the control c la s se s , with the gain differences in both 
computation and average meeting the te s t of significance at the .05 
le v e l.
TABLE XXXIX
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC 
BETWEEN GROUP A AND MATCHED PARTNERS,
GRADE FIVE
Test Grade Placement
Section Group Test I Test II Gain Difference
Computation Control 5.1 5.9 .8 .5*
Experimental 4.9 6.2 1.3
t  -  2.89
Problem Solvinq Control 6.0 6.4 .4 . 2 **
Experimental 6.1 6.7 .6 t  = 166
Averaqe Control 5 .6 6.2 .6 .4*
Experimental 5.5 6.5 1.0 t  = 2 .4
t n r  = 2 . 365
**Not significant at the .05 level 
*Signifcant at the . 05 level
Table XL compares the mean grade-placement gains in computa­
tion , problem solving, and arithm etic average of in tra -c lass  Group B 
(average) in experimental classroom s with matched partners in control 
c lassroom s. In arithmetic average on Test I the experimental group 
had a mean grade placement of 4 .9  and the matched partners in control 
classroom s, 4 . 8 ,  On the basis  of Test II the experimental Group B 
progressed to 6.2 by the eighteenth w eek, while the control c la sse s  
progressed to 5 .9  by the eighteenth w eek. The "Bn group showed 
progress from 4 .3  to  5.85 in the computation phase , while the control 
partners progressed from 4 .7  to  5 . 9 .  In problem solving, the experi­
mental group progressed from a 5 .4  grade placement to a 6.5 grade 
placement a t the end of the sem ester, and the matched partners in 
control classroom s showed progress from 4 .9  to 5 .8 .
Group B in the experimental c la sse s  made greater progress in all 
aspects of arithm etic than did the matched partners in control c la s s ­
rooms, but the gains do not meet the te s t  of significance at the .05 
le v e l.
82
TABLE XL
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC





Test I Test II Gain Difference
Computation Control 4.7 5.9 1.2 .3**
Experimental 4.3 5 <>8 1.5
t = 1.53
Problem Solvinq Control 4 .9 5.8 .9 . 2**
Experimental 5 .4 6.5 1.1
t  = .79
Average Control 4 .8 5.9 1.1 . 2**
Experimental 4 .9 6.2 1.3 t  = 1.1
t 05 “  2 *447
**Not significant a t the . 05 level
Table XLI compares the mean grade-placem ent gain in  computa­
tion , problem solving, and arithm etic average of in tra -c lass  Group C 
(low) in  experimental classroom s with matched partners in control 
c lassroom s.
In arithm etic average, the experimental group progressed from a 
grade-placem ent mean of 4 .4  on the first te s t  to  5 .8 on the second 
te s t ,  while their matched partners in control classroom s progressed 
from a 4 .4  to  5 .5 grade placem ent. This difference between mean 
gains represents a grade-placem ent progress of 1 .4  for the experimental
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c la sse s  and 1.1 for the control c la s s e s .  This difference of .3 between
*
mean gains does not meet the te s t  of significance a t the .05 lev e l.
In the computation section of the t e s t s , the experimental Group C 
progressed from a mean grade placement of 4 .0  to  5 . 6 ,  while the 
matched partners in  the control c la sse s  progressed from 4 .3  to  5 .6 .
The experimental Group C made a 1 .6 gain w hile matched partners in 
control c la sse s  made 1.3 gain . In the problem -solving section of the 
te s ts ,  the experimental group progressed from a grade placement of 
4 .7  to 6 .0 ,  w hile the control group progressed from 4 .4  to  5 . 4 ,  show­
ing a grade-placem ent progress of 1.3 for the experimental group and 
1.0 for the control c la s s e s .
Experimental Group C made greater progress in mean grade 
placement in a ll phases under study, but gain differences do not meet 
the  te s t  of significance a t the . 05 le v e l.
In summary, the experimental c la s se s  in Grade Five made more 
progress than did the control c la sse s  in computation, problem solving, 
and arithm etic average. Experimental in tra -c la ss  groups made greater 
progress than matched partners in control classroom s in computation, 
arithm etic average, and problem solving, but the only mean gain differ­
ences to  meet the te s t  of significance a t the  . 05 level were arithm etic 
average and computation for in tra -c la ss  Group A.
The difference between mean grade-placem ent gains in arithm etic 
average for Grade Five meet's the te s t  of significance at the .05 level for 
experimental c la s s e s .
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TABLE XLI
A COMPARISON OF MEAN GRADE PLACEMENT IN ARITHMETIC





Test I Test II Gain Difference
Computation Control 4 ’'3 5 .6 1.3 .3**
Experimental
o
* 5 .6 1.6 t  = 1.5
Problem Solving Control 4 .4 5 .4 l.D .3**
Experimental 4.7 6.0 1.3
t  = 1.9
Average Control 4 .4 5.5 1.1 .3**
Experimental 4 .4 5 .8 1.4
t = 1.5
t 05 = 2 *306
** Not significant at the .05 level
VI. SUMMARY OF RESULTS FOR ALL CLASSES
A summary of resu lts  for Grades Two, Three, Four and Five, both 
control and experimental c la s s e s , is  presented in Table XLII. Results 
are expressed in  grade-placem ent gains for arithm etic average, problem 
solving, and com putation.
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TABLE XIII r
A COMPARISON OF GRADE PLACEMENT GAINS IN ARITHMETIC
IN GRADES TWO, THREE, FOUR, AND FIVE
Test Grade Placement Gain
Section Group Grade 2 Grade 3 Grade 4 Grade 5
Average Control .4 .9 .9 .9
Experimental .7 .8 1.2 1.3
Difference in Gain .3* - . 1** .3* .4*
Problem Solving Control .4 1.2 .8 .8
Experimental .8 .9 1.0 1.0
Difference in Gain .4* -.3** . 2** . 2**
Computation Control .5 .7 .9 1.1
Experimental .7 .6 1,4 1.5
Difference in Gain . 2* - . 1** .5* .4*
*Significant at the . 05 level 
**Not significant a t the . 05 level
The resu lts Indicated tha t the experimental c la sse s  made grade- 
placement gains which meet the te s t  of significance at the .05 level 
in the following: arithm etic average. Grade Two, Grade Four, and 
Grade Five; computation, Grade Two, Grade Four, and Grade Five; 
and problem solving, Grade Two. The experimental c la sse s  made 
greater gains in grade placement in  problem solving, Grade Four and
Grade Five, but the gain does not meet the te s t  of significance at the 
.05 lev e l. Control c la sse s  made greater gains in arithm etic average, 
problem solving, and computation in Grade Three but the gains do not 
meet the te s t of significance at the . 05 le v e l.
CHAPTER IV
SUMMARY AND CONCLUSIONS 
I .  SUMMARY
The purpose of th is  study w as to investigate  the effect of intra -  
c la ss  ability  grouping on arithm etic achievement in Grades Two through 
Five. Teachers in the elementary school have for many years used 
in tra -c la ss  ability  grouping for reading instruction  in order to  meet 
more effectively the individual needs and in te rests  of pup ils . This 
investigation attem pted to  ascerta in  whether the use of in tra -c la ss  
ability  grouping would fac ilita te  the teaching of arithm etic.
Experimental and control c la sse s  were estab lished  in Grades 
Two through Five of the Lake Charles City Schools during the first 
sem ester of the 1959-1960 school se ss io n . A to ta l of 854 pupils 
taught by thirty-tw o teachers w as considered in the pairing . Teachers 
were se lec ted  for experimental or control assignm ents through random 
sampling ju s t having been paired according to sex , train ing , ex­
perience, as w ell as according to  ratings based upon the composite 
judgment of the superintendent, the coordinator of schoo ls, and the 
supervisor. A to ta l of n inety-five pupil pairs w as estab lished  a c ­
cording to  grade, ag e , sex , grade placement on the arithm etic sections
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of the Stanford Achievement T est, Form L, and estim ated intelligence 
quotients derived from the Science Research A ssociates Mental A bilities 
T est.
Conferences were held w ith participating teachers to  give in ­
structions for the ir roles in the study. All c la sse s  followed the 
arithm etic program suggested by the local course of study for the first 
sem ester. Teachers kept daily logs of the ir a c tiv itie s . The variable 
factor in  the study was tha t a ll teachers of experimental groups divided 
the ir c la sse s  into three in tra -c la ss  groups—C (low), B (average), and 
A (high)—using an arithm etical one-third of the c la ss  enrollment, 
arranged according to pupil grade placement in arithm etic average. 
Experimental c la sse s  spent a t le a s t seventy-five per cent of the 
arithm etic period daily working in in tra -c la ss  groups. Control groups 
were taught by the usual "c lass -a s-a -w h o le "  procedure. The same 
supervisory services and instructional m aterials were provided control 
and experimental c la s s e s .
The arithm etic sections of the Stanford Achievement Test, Form 
M, were adm inistered during the eighteenth week of the sem ester and 
pupil grade placem ents were compiled for study. Problem solving, 
computation, and arithm etic average grade-placem ent gains were 
analyzed to  study the effectiveness of in tra -c la ss  grouping as com­
pared to the "c la ss -a s-a -w h o le"  procedure. The data were studied 
by comparing progress of control and experimental c la sse s  and by 
comparing the progress of the three in tra -c lass  groups w ith their
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matched partners in control c la s s e s . The " t- te s t"  w as used to  deter­
mine whether or not to reject the null hypothesis at the .05 level.
The analysis of data indicated that pupils in experimental c lasses  
achieved significantly higher gains than did pupils in  control c la sse s  
in the following: arithmetic average, Grade Two, Grade Four, and 
Grade Five; computation, Grade Two, Grade Four, and Grade Five; 
and problem solving, Grade Two. Control c la sse s  did not achieve 
significantly higher gains than did experimental c la sse s  in any phase 
of the study.
In tra -c lass Group A (high) achieved significantly higher gains 
than did matched partners in  control c la sse s  in computation and 
arithmetic average, Grade Five.
In tra-c lass Group B (average) achieved significantly higher gains 
than did matched partners in control c la sse s  in computation, problem 
solving and arithmetic average, Grade Four.
In tra -c lass Group C (low) achieved significantly higher gains 
than did matched partners in control c la sse s  in computation and 
arithmetic average, Grade Four.
The only set of matched partners in control classroom s to  achieve 
significantly higher gains than did the comparable in tra -c lass  group 
was in  problem solving, Grade Three, Group B (average).
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I I .  CONCLUSIONS
The following conclusions are based on the ninety-five matched 
pairs of pupils considered in th is  study and the s ta tis tic a l procedures 
previously described.
In tra -c lass  ability  grouping is  a procedure which may be used 
to improve arithm etic achievement in Grades Two through Five of the 
elementary school.
The effects of in tra -c la ss  ability  grouping appear to  be about the 
same for the three in tra -c la ss  groups used in th is study.
There is  a need for further study of in tra -c la ss  ability  grouping 
in arithm etic. Future researchers might use a larger sampling of pupils 
and concentrate on one particular grade level of the elementary schoo l.
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Problem: To study the effect of in tra -c la ss  ability grouping on arithmetic achievement in grades two through five 
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